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Calendar, 1905 -1906 



Pall Term begins Friday morning, September 29, 1905, and ends 

Friday noon, December 22, 1905 — twelve weeks. 

Examinations for admission and advanced standing begin Friday 
morning at 9 o'clock and continue through Friday and Saturday. 

Regular work for all classes begins Monday, October 2, 1905, 
at 8 a. m. Full work is to be taken up at this time. 

Thanksgiving Recess from Wednesday noon, November 22, until 
Monday morning, November 27, 1905. 



WiXTEs Term begins Monday morning, January 8, and ends Friday 
noon, March 23, 1906— eleven weeks. 



Spring Term begins Monday morning, April 2, and ends Saturday 
evening, June 9, 1906 — ten weeks. 



Summer Term begins Monday morning, June 11, 1906, and ends 
Friday evening, August 31, 1906— twelve weeks. 



Practical work in Mine Surveying and Mining begins Monday 
morning. May 7, and ends Friday evening, June 8, 1906. 

Surveying begins Monday morning, June 11, and ends Thursday 
evening, August 30, 1906. 

Shop Practice begins Monday morning, June 11, and ends 
Thursday evening, August 30, 1906. 

Ore Dressing and Mechanical Laboratory Practice begin Monday 
morning, June 11, and end Friday evening, July 20, 1906. 

Field Geology, Electrical Engineering Laboratory and Testing 
Materials of Engineering begin Monday morning, July 23, and end 
Thursday evening, August 30, 1906. 



A Register of Graduates up to and including the class of 1903, 
giving their occupations, is published separately and will be sent 
upon request 
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GENERAL STATEMENT 



The Michigan College of Mines was established by an Act of 
the Legislature of 1885. The Act was entitled : "An Act to establish 
and regulate a Mining School in the Upper Peninsula." The Act 
vested the government of the institution in a Board of Control of 
six members appointed by the Governor of the State. Two mem- 
bers of the Board are appointed each alternate year to serve six 
years. 

Sec 5 provides that: "The course of instruction shall embrace 
geology, mineralogy, chemistry, mining, and mining engineering, and 
such other branches of practical and theoretical knowledge as will, 
in the opinion of the board conduce to the end of enabling the 
students of said institution to obtain a full knowledge of the science, 
art, and practice of mining, and the application of machinery 
thereto." 

The school was opened for the reception of students September 
15, 1886. Its establishment and the earlier appropriations for it are 
to a very large extent due to the great interest, the foresight and 
the energy displayed on its behalf by the late Jay A. Hubbell, of 
Houghton. He donated a large portion of the site occupied by the 
College, and during his life spared no effort to further its aims or 
to help it toward prosperity. 

It will be seen that the institution is closing its 19th year, yet it 
can point to successful graduates in almost every mining district of 
North America. Most of its students have been from Michigan, 
since it is a Michigan institution, yet it has trained men from all 
parts of the United States, and from a number of foreign countries 
in both hemispheres. 

The concentration of effort on the training of Mining Engineers, 
the location of the College in a district where its students live, in a 
mining atmosphere, together with its special methods of instruction, 
and manner of using the mining environment, account for the suc- 
cess which this institution has attained. 



General Statement ii 



visit and inspect these plants and their operation at proper times 
during his study here. By being in such a district and being re- 
quired to use its opportunities as he is, the student breathes from his 
arrival an atmosphere in entire harmony with his present and future 
woiic He is continually inspired by observation of and contact with 
men who have achieved success in the line for which he is training. 
This location, together with the practical methods of training em- 
I^oyed, account for the remarkable fact that of 283 men graduated 
up to this time, but four have left engineering for other pursuits. 

The methods of instruction include the ordinary lecture, text- 
book and recitation work, supplemented in every department by 
problems drawn as far as possible from actual practice. Because the 
successful engineer must be a man whose judgment of things is well 
developed, laboratory methods of instruction are given great prom- 
inence. These include the trips of inspection to the mining plants 
in the vicinity, and the field and laboratory courses in which the 
student works with his own hands rather than watches the opera- 
tions of some one else. In much the same way as the clinic serves 
to instruct the medical student, the inspection trips under the charge 
of the professor serve to train the mining student. But the medical 
student, if he can, gets in addition to his clinics, training in a 
hospital, where, under the proper supervision, he begins actual prac- 
tice. So the student taking a mining engineering course should have 
his actual practice in the field or in properly arranged laboratories. 
This the College endeavors to give. 

The facilities afforded for inspection trips and field work by the 
location of the College have already been mentioned. It is obvious 
that actual commercial operations, such as are witnessed on the 
inspection trips to the mining plants, afford most forceful illustra- 
tion of the applications of principles which may be presented in text- 
books or lecture. Necessarily also the nearer the field or laboratory 
practice is made to conform to commercial requirements, the more 
forcible its teachings and the more valuable the experience here 
gained. This point is attended to in the various practical field and 
laboratory courses given at this institution. The Ore Dressing 
course may be taken as an example. When the class at work in 
it are ready to begin milling, an ore is turned over to them after 
it has been assayed. They assay it and treat it. At proper intervals 
they assay the tailings, weigh up the product, and determine its 
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Admission to the College 



I. Admission by Examikation. 

All students who desire to become candidates for a degree are 
admitted on examination in the following subjects: 

^glish. — The examination in this subject is intended to test 
the candidate's ability to command good English. He will be re- 
quired to write briefly on some subject assigned at the time. 

Arithmetic and Metric System. 

Bookkeeping. 

Algebra, through Quadratic Equations. 

Geometry — Plane, Solid and Spherical. 

Physics. 

Physical Geography or Elements of Astronomy. 

2. Admission by Diploma. 

Candidates who are graduates of the proper course of a high 
school accredited to this institution are admitted upon presentation 
of diploma, together with a record of the subjects pursued and grade 
obtained in each. 

Application to be placed on the accredited list may be made 
by the principal or superintendent of the school, who shall send to 
the secrctar>' of the College a copy of the courses of study and list 
of text-books employed. Copies of examinations which have been 
set, accompanied with papers which have been written by pupils in 
answer thereto, must also be forwarded to the College. The subjects 
covered by these papers must not be less than four, including Math- 
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Detroit Eastern High School. 

Detroit Western High School. 

Detroit University School. 

Duluth High School, Duluth, Minn. 

Edgerton High School, Edgerton, Wis. 

Escanaba High School. 

Ferris Institute, Big Rapids. 

Flint High School. 

Gladstone High School. 

Grand Rapids Central High School. 

Grass Lake High School. 

Hadley High School. 

Hancock High School. 

Houghton High School. 

Hyde Park High School, Hyde Park, Chicago, 111. 

Ionia High School. 

Iron Mountain High School. 

Ironwood High School. 

Ishpeming High School. 

Ithaca High School. 

Janesville High School, Janesville, Wis. 

Johnstown High School, Johnstown, Pa. 

Kalamazoo High School. 

Kansas City Manual Training High School, Kansas City, Mo. 

Lake Linden High School, 

L'Anse High School. 

Lansing High School. 

Ludington High School. 

Manistee High School. 

Manistique High School. 

Marquette High School. 

Menominee High School. 

Michigamme High School. 

Michigan Military Academy. 
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nineteen years of age who can show that they have been employed 
for at least two years in some position entailing responsibility. The 
College reserves the right to withdraw this offer at any time that 
it may deem best. 

6. Special Students. 

Persons who are not candidates for a degree, and who wish 
to take special studies, are permitted to do so upon giving satis- 
factory evidence that they are able to pursue with profit the courses 
they wish to take. If they subsequently desire to become candidates 
for a degree they must pass the required entrance examinations. 

Since its organization the College has had many students of 
mature age who came for certain training which they considered 
necessary for their subsequent work. These have proved themselves 
excellent workers, and the College desires to extend to such persons 
every possible aid. It has assisted in this way numerous practical 
and active business men who have had years of previous experience, 
and it desires to continue a work from which valuable results have 
been obtained in the past. 
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3. Graduates of Colleges. 

Graduates of approved colleges are admitted upon presentation 
of their diplomas or certificates of graduation. Courses taken at 
the other institution which may be the equivalent of courses offered 
here, will be credited toward a degree, under the following con- 
ditions: After an informal discussion of the previous work, which 
must satisfy the instructors from whom credit is asked, as to its 
scope and thoroughness, provisional credits are given. If the stu- 
dent's subsequent work in this College is satisfactory, the provisional 
credits are made permanent; if unsatisfactory, the student is as- 
signed to such courses as are necessary to make up the deficiencies. 

This method is considered to be fair to the student, to the col- 
lege from which he came, and to this College. 

4- Undergraduates of Colleges. 

Undergraduates of other colleges must present certificate of 
honorable dismissal. Credits are given them under the same con- 
ditions as outlined for graduates. 

5. Special Arrangement. 

In many cases persons who have been engaged in practical work 
until upwards ©f nineteen years of age, desire to better their con- 
dition by obtaining an education which will be of practical use, but 
they are unable to take the time for a full high school course. Such 
men often prove to be among the best students, since they realize 
clearly the purpose of their work and the value of time. For their 
benefit the College will arrange with the principal or superintendent 
of any of its accredited schools a special course to cover a minimum 
of two years' work, and upon the student's completion of this course 
the College will accept him upon the recommendation of the prin- 
cipal or superintendent. 

This arrangement will not be entered into for prospective stu- 
dents who are under nineteen years of age, and only for those over 
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B. PHYSICS. 

The President, Professor Fisher, Assistant Professor Grant, Messrs. 

Haigler, Simpson, Rood and Jordan. 

B I. Physics. 

Twelve hours a neck, twenty-one weeks. To count as eight- 
tenths of a credit. Must be preceded by, or accompanied 
with, A I (Algebra) and A 2 (Plane Trigonometry). Pro- 
fessor Fisher, Assistant Professor Grant, Messrs. Haigler, 
Simpson, Rood and Jordan. 

B 4. Physics. ' 

Twelve hours a week, twelve weeks. To count as five-tenths 
of a credit. Must be preceded by B i (Physics). Professor 
Fisher, Assistant Professor Grant, Messrs. Haigler, Simp- 
son, Rood and Jordan. 

B 2. Physical Measurements. 

Ticenty-f our ' hours a week, five weeks. To count as four- 
tenths of a credit. Must be preceded by B i and B 4 (Phy- 
sics). Professor Fisher and Assistant Professor Grant. 

B 5. Light. 

Six hours a tceek, twelve weeks. To count as two-tenths of 
a credit. Must be preceded by B i (Physics). The Presi- 
dent and Professor Fisher. 

B 3. Electrical Measurements. 

Nine hours a ivcek, sixteen weeks. To count as five-tenths 
of a credit. To be preceded by C i (Anal)rtic Mechanics). 
Professor Fisher. 

C. MECHANICS. 

Professor Fisher aftd Assistant Professor Grant. 

C I. Analytic Mechanics. 

Three times a zceek, sixteen weeks. To count as five-tenths 
of a credit. To be preceded by, or accompanied with A 5 
(Calculus). Professor Fisher and Assistant Professor 
Grant. 
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6 t, Ifetalliiisical Acconntiiig. 

Nine hours a week, sixteen weeks, winter and first half of 
spring terms. To count as five-tenths of a credit. To be 
preceded by, or accompanied with G 2 (Metallurgy). Profes- 
sor Austin. 

6 7. Practice Work in Metallurgy. 

Forty-Uve hours a week, three weeks, first half of summer 
term. Blast Furnace work. To count as five-tenths of a 
credit To be preceded by G 3 (Metallurgical Laboratory 
Practice). Professor Austin and Mr. Cop£LANa 



S. ORE DRESSING. 

Professor Austin and Mr. Copeland, 

S 2. Ore Ditaaing, 

Two hours a week in class room, and three hours a week in 
Laboratory, sixteen weeks, winter term and first half of 
spring term. To count as four-tenths of a credit. To be pre- 
ceded by W 2 (Mineralogy), and G i (Assaying). Professor 
Austin and Mr. Copeland. 

S 3. Practice Work in Ore Dressing. 

Forty-five hours a week, three weeks, first half of summer 
term. To count as five-tenths of a credit. To be preceded by 
S 2 (Ore Dressing) and Q 2 (Hydraulics). Professor Austin 
and Mr. Copeland. 



M. MECHANICAL ENGINEERING. 

Professor Hood, Messrs. Christensen, DeLay, McGrath, Johnson, 

Sumner, Furheck, and Richards. 

X a. Shop Practice. 

Forty-live hours a week, twelve weeks. To count as two 
credits. Messrs. McGrath and Johnson. 
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Tw^Iz-e hours • uv^ib, twaitj<-Gne weeks, vinscr said 
terms. To count as dsfat-tcodis oi a crcdiL Must be f t cce de d ^. 
or acconqMiiicd with A i (Algdva) and A 2 (Plaae Ti^ni— irij f. 



B 3. Pliyiical 

Professor FiSHor and Assistant Professor G&iun. 

A more advanced conrse in measnremenu of pfcosaoBL open :o 
those who have taken B i and B 4 (Pfajsicsk. The wock offered 
will he mainly in the determinatioa of densities, moments of 
calorimetry and photometry. Each student will work 
of all others, and to a considerable extern the choice of the Hne of 
work he is to parsue will lie with him. Text books are XicboTs 
Manual of Laboratory Physics, and Stewart and Gce^s EZe m e nta iy 
Practical Physics, Vols. I and IIL 

Twenty-four hours a week, last fire weds of Ae spring tenm 
To count as four-tenths of a crediL 

B 3. Electrical Measnrementa. 

Professor Fishki 

The increasing use of electricity in mining and related industries 
has caused the Michigan College of Mines to give particular atten- 
tion to this subject 

This course is offered to those who are making Electrical Engi- 
neering their principal subject, to those who intend taking up Elec- 
trol>tic or Electro-metallurgical work, and to any others who wish 
to become familiar with those modem methods of electrical measure- 
ment necessary wherever there is made any practical application of 
this agent 

In the course are included the measurement of Current, Resist- 
ance, Potential Difference, Electromotive Force, Quantity, Capacity, 
Mutual and Self Induction, Strength of Field, etc 

In the lecture room the theory of a given measurement is taken 
up; then the construction and calibration of the instrument used in 
the measurement are studied, the instrument being at hand for 
inspection; and, finally, in the laboratory, the student calibrates, if 
necessary, and uses the instrument in making the measurement. 

Examples of all the principal instnnnents used in modem elec- 
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General Chemistry, to cultivate the field of original discovery and 
invention; to produce with known reactions a desired commercial 
result. The modem theories based upon the physico-chemical 
researches of late years are to be fully discussed and compared with 
former notions upon the constitution of chemical compounds. Stu- 
dents who wish to take this course must have shown by their 
previous work that they possess the required originality of mind 
and practical sense. To all others it is a waste of time. The students 
are required to read much chemical literature and to discuss their 
reading in a seminar to be appointed from time to time. The 
subjects of experimentation may either originate with the student 
or may be suggested by the professor. 

The student must keep a minute account of all his work, in 
arranging the apparatus, as well as in the actual experiment, whether 
the latter be a failure or a success. 

F 7. Quantitative Analysis. 

Professor Koenig and Dr. Fernekes. 

Twelve hours a zicek, twenty-one weeks; two lectures and one 
recitation a week. To count as nine-tenths of a credit. 

Course embraces : ( i ) Analysis of iron ores. The sample is 
made up to contain all the elements likely to be of importance in 
iron ores. In the soluble portion are to be determined volumetrically 
iron, copper, manganese, phosphorus, sulphur. In the insoluble por- 
tion are determined the oxides Si02, Ti02, Cr203, Fe203, CaO and 
MgO by gravimetric methods. (2) Analysis of Pig Iron and Steel, 
including colorimetric estimation of carbon and manganese. (3) 
Analysis of Matte and Speiss, embracing the separations of arsenic, 
antimony, tin, bismuth, silver, copper, cadmium, zinc and iron. 

The lecture notes serve as a guide, but the student is referred 
to the digests of Fresenius, Classen, E. F. Smith. 

To be preceded by F 4 (Volumetric Analysis). 
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F 4. Volmnetric Analytia. 

Professor Kosnig and Dr. Fcehekcs. 

Twelve hours a week, for twelve weeks. To count as five-tenths 
of a credit. Two lectures and one recitation a week. To be pre- 
ceded by F 3 (Qualitative Analysis). 

The course comprises: Alkalimetry, acidemetry. Volumetric 
analysis of limestone and marl. Analysis of copper ores by gravi- 
metric, volumetric, colorimetric and electrolytic methods in order 
that the student may learn their relative merits. Permanganate, 
dichromate and iodometric methods. 

Sutton's Volumetric Analysis for reference. 

F 5. AdTaaced Qiuuititatiye AnalyaiB. 

Professor Koenig. 

Twche hours a week, thirty-three weeks. One lecture, one 
recitation and eight hours of laboratory work a week. To count as 
twelve-tenths of a credit. 

This course embraces: the analysis of fats, oils and soaps; the 
extraction and estimation of poisons; the analysis of fertilizers; the 
analysis of explosives; the estimation and separation of the rare 
elements in minerals; analysis of samarskite; nitrometry, and oxy- 
genomctry. Gas Analysis, according to Bunsen, Hempel and 
Winkler. Theoretical chemistry. 

To be preceded by, or accompanied with F 7 (Quantitative 
Analysis). 

F 6. Synthetic and Theoretical Chemistiy. 

Professor Koenig. 

Eighteen hours a week, thirty-three weeks. To count as two 
credits. Candidates must have completed subjects F 7 (Quantitative 
Analysis), F 5 (Advanced Quantitative Analysis) and W 3 (Miner- 

aIog>'). 

This course is intended as an amplification of the course in 
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6. MBTALLURGT. 

Professor Austin, Mr, Copeland and Mr. Tuttle. 

6 X. Assaying. 

Professor Austin, Mr. Qm»ei«and and Mr. Tuttle. 

Lectures and recitations once a week, sixteen weeks, winter and 
first half of spring terms, and one hundred twenty hours of labora- 
tory work, including half-hour daily recitations. To count as five- 
tenths of a credit. To be preceded by subjects P 3 (Qualitative 
Analysis) and W 2 (Mineralogy). 

The Fire- Assaying comprises: Assay of ores and metallurgical 
products for silver, gold and lead by scorification and crucible 
methods ; also the silver and base bullion assays and the assay of rich 
silver sulphides. 

6 a. Metallurgy. 

Professor Austin. 

One hundred and thirty-nine hours as follows: Pour recitations 
a week and four inspection trips to metallurgical plants on given 
Saturdays, including a trip to Marquette. Pall, winter and first half 
of spring terms. To count as eight-tenths of a credit. To be pre- 
ceded by W 2 (Mineralogy), and preceded by, or accompanied with 
G I (Assaying). 

This course has been arranged to emphasize the particular 
requirements of the mining engineer, as well as for those who are 
intending to specialize in metallurgy. 

The instruction covers the following subjects: 

(i) Ores, their characteristics, classification and qualities. 

(2) Sampling of ores and products. 

(3) Preparation of Ores. Crushing, crushing machinery, and 
the kinds and fineness of crushing. 

(4) Fuels, natural and artificial, manufacture of fuels, gas pro- 
ducers and apparatus. 

(5) Fluxes and metallurgical reagents. 



Departments of Instruction 53 

The instruction will comprise recitations and laboratory work 
as follows: 

Amalgamation of ores of gold and silver. 

Leaching methods for the extraction of gold, silver and copper. 

Pyrometry. 

Manufacture and properties of refractory materials. 

The melting points, formation and properties of slags, mattes 
and speiss. 

Properties of copper. 

Roasting, oxidizing, chloridizing and sulphurating. 

Lead refining, separation and refining of silver and gold. 

Retorting of zinc ores. 

6 4. MeUllnrgical Dengning. 

Professor Austin. 

Nine hours a week, twenty-eight weeks, fall, winter and first 
half of spring terms. To count as nine-tenths of a credit. To be 
preceded by, or accompanied with G 2 (Metallurgy), Q 6 (Graphic 
Statics) and M 11 (Mechanical Engineering IL). 

The work is mostly in the drawing room with reference to books, 
catalogues, drawings, models and the actual machines and plants. 
Students are taught to take full and accurate notes and to work 
therefrom. They make the needed calculations and study the design 
and operation of furnaces, etc. They also work on the design and 
equipment of metallurgical plants, and make estimates of their cost. 

6 5. Metallurgical Organization. 

Professor Austin. 

Nine hours a week, twelve weeks, fall term. To count as three- 
tenths of a credit. To be preceded by, or accompanied with, G 2 
(Metallurgy). 

The course of instruction will consist of lectures on the prin- 
ciples of organization and on the duties of the officers and account- 
ing force of a metallurgical establishment. 

The subject is divided as follows : 

Organization of companies and of working forces. Manage- 
ment, superintendence, skilled and unskilled labor. Constitution of 
capital; stocks, bonds, dividends and profits. 
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To count as seven-tenths of a credit. To be preceded by B i 
(Physics) and F i (General Chemistry), and preceded by, or accom- 
panied with B 4 (Physics). 

The course includes a discussion of methods of manufacture of 
the more important materials (except such information as comes 
within the province of the course in Metallurgy) ; forms in which 
these materials appear in the market; their adaptation to the pur- 
poses of the engineer; methods of preserving materials from corro- 
sion and decay; etc Johnson's The Materials of Construction. The 
course is supplemented with practical work in testing, for details of 
which see M 6 (Testing Materials of Engineering). 

M a. Shop Practice. 

Mr. McGrath, Mr. Johnson and Mr. Richards. 

Shop practice is of value in giving intimate knowledge of the 
properties of materials, of the uses of machines for working them, 
and of the difficulties of attaining accuracy. Judgment in the use 
and selection of machinery is best trained in the shop. The skill 
acquired in the use of machines and tools may be of direct value 
and is always of indirect value in giving familiarity and S3rmpathy 
with such work. The course covers nine hours a day, except Satur- 
day, for twelve weeks, summer term, and includes practice in wood 
and metal work. To count as two credits. 

The practical instruction given is largely personal and each is 
advanced as rapidly as his proficiency will warrant. Recitations con- 
cerning the work are required. In the machine shop, practice is 
oflFered in bench and vise work, blacksmithing and with all of the 
usual machine tools. In the pattern shop, patterns are made of parts 
to be later completed in the machine shop. The course includes 
the use of wood-working bench tools and power machinery. 

The shop is run as nearly like a producing shop as possible. 
Exercises for students are selected from parts of machines in course 
of actual construction and intended for use about the institution, 
as, crushing rolls, air compressors, rock drills, machine tools, etc. 
All work done in the shops is considered as the property of the 
college. No student is allowed work not assigned to him by the 
instructor. 
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Each student, in each shop, has a separate work bench, set of 
hand tools, and locker, for which he is held responsible. Any dam- 
age to tools, or other part of the equipment, beyond wear and tear 
by legitimate use, is charged to the student accountable for it. 

Each shop has a good tool room, in which the check system of 
accounting for tools is used. 

Power for the shops is furnished by an 8x24 Reynolds Corliss 
engine. 

Special Stndents. 

Those who desire to take shop work only, and devote all their 
time to it, are admitted as special students on the following condi- 
tions: No student shall be less than 17 years of age. Students 
between the age of 17 and 20 must present evidence of having spent 
at least two years in some reputable high school or academy. Per- 
sons 20 years of age or over may be admitted as special students, 
without having attended a high school, provided they give evidence 
of being able to follow the work with profit. Some knowledge of 
drawing, or practice in reading drawings, is essential. 

Under some conditions the machine shop is open to students at 
other times than during the summer term. 

M 3. DesigB of Stmctural Joints. 

Mr. Christen SEN. 

Fifteen hours a zveek, eleven weeks, winter term. To count as 
six-tenths of a credit. To be preceded by, or accompanied with, M 4 
(Mechanics of Materials). A study of the design of structural 
joints in wood and mefal based upon the fundamental principles of 
stress and strength of materials. Dimensioned sketches or drawings 
showing complete working details will be required in the solution of 
each problem. 

M 4. Mechanics of Materials. 

Mr. Christen SEN. 

Three times a iveek, twenty-three weeks, fall and winter terms. 
To count as seven-tenths of a credit. To be preceded by M i 
(Properties of Materials), and preceded by, or accompanied with C 2 
(Analytic Mechanics). 
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for tensile, compressive and transverse tests, briquette forming and 
cement mixing machines, and other measuring and testing devices. 

. Those having materials to be tested may make arrangements 
with the professor in charge of the department for tests. 

M 9. Mechanical Engmeeriiig: Laboratoxy Practice. 

Professor Hood and Mr. Christensen. 

Experimental work in the Mechanical Laboratory; determina- 
tion of heating value of fuels ; quality of steam ; use of steam engine 
indicator; Prony brake, and other dynamometers; standardizing of 
indicators, steam gauges, etc.; valve setting, complete tests of 
engines, boilers and pumps, Carpenter's Experimental Engineering, 
Kent's Mechanical Engineer's Pocket Book. Forty-five hours a 
week, first six weeks of summer term. To count as one credit. 
Must be preceded by M 13 (Mechanical Engineering IV.). This 
course is intended to give the student ample opportunity to verify 
practically the principles laid down in the preceding courses. Each 
student will be required to set up his own apparatus, and in many 
cases to design and build appliances for any special work on hand. 

Sqnipment. 

The power plant contains two Parker Steam Generators of 100 
H- P. each, one 58 H. P. Stirling water-tube boiler, induced draft 
system, one 8x24 Reynolds Corliss engine, one 8x12 Buckeye engine 
in the dynamo room, a 9x9 N. Y. safety vertical slide valve engine in 
the Ore Dressing building, a 5x5 horizontal slide valve engine, and 
one 50 H. P. Wheeler surface condenser, with Worthington air and 
circulating pump. Of the minor apparatus there is now in stock one 
Tabor indicator, and six Crosby indicators with electrical attach- 
ment, one Hine & Robertson indicator, one Collins continuous indi- 
cator, eight polar planimeters, ten of Green's standard thermometers 
for calorimetric work, calorimeters of the following kinds — ^barrel, 
continuous, superheating, throttling, and separator; Carpenter Coal 
Calorimeter, and Parr Calorimeter — one 15 H. P. Flather hydraulic 
dynamometer arranged for either transmission or absorption, Heath's 
stop-watch speed counter. Tabor speed counter, Schaeffer & Buden- 



Michigan College of Mines 



pansicn. its flow through pipes, and also of the various types of air 
ccmpressing and actuating machinery. Leaures, Kent's Mechanical 
Engineer's Pccket Book and Compressed Air and its Applications, 
Htscox. 

X 15. Mecliaxiical Drawing. 

Messrs. DeLav, Sumxer and Furbeck. 

Fifteen luurs a zccck, twelve weeks, fall term. To count as six- 
tenths of a credit. 

The use of drawing instruments, the graphical solution of geo- 
metrical problems. Descriptive Geometry. Projection on right and 
oblique planes, intersections of lines, surfaces and solids, plans, 
elevations and sections, isometric projection. Anthony's Elements 
of Mechanical Drawing. Reinhardt's Lettering. 

The instruction in the art of drawing is designed to give promi- 
nence to such branches of the subject as arc of most value to the 
practicing engineer. It is required that the instruments used shall 
be of the best and for the convenience of students a suitable ffrade 
is offered for sale at the College. Instruments required are: 

One 5*j-inch compass. 
One 3^ 4-inch bow spacer. 
One 3»4-inch bow pencil. 
One 3' 4 -inch bow pen. 
One 5-inch niling pen. 
One 50'— 60'^ triangle. 
One 45' triangle. 
One cur\e. 

One jw>-inch Tee square. 
Two billies of ink. 
Eight thumb tacks. 
Three rubbers. 
Two pencils. 
T>»-clve pens. 
t>ne penholder, 
uripcrs. 
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Q. CIVIL BNGUfSSSni 6. 

Professor Sperr, and Messrs. Shoemaker, Hoyt, Graham, Brooks and 

Schubert. 

Q z. Svnr^Ting (Field Work). 

Professor Spcbr, and Messrs. Hoyt, Jordan, Geaham and Schubert. 

Fifty hours a week, twelve weeks, summer term. Beginning 
about the first of June each year. To count as two and two-tenths 
credits. To be preceded by A 3 (Spherical Trigonometry) and Q 4 
(Topographical Drawing), except that persons of experience, who 
wish to attend this course only, are required to prepare themselves 
upon the subjects of Plane Trigonometry, Logarithms and Mensura- 
tion; and provide themselves with the drawing instruments and 
materials required for Drawing under the Civil Engineering depart- 
ment All persons who desire to attend are requested to send in 
their names early to Professor Sperr, or to the President of the 
(College, in order that proper provision may be made for them. 

It is believed that the principles of surveying ^can be more easily 
and more thoroughly learned if the study of the text book and the 
use of the instruments go hand in hand. The lessons in the text 
books are assigned ahead of the time when the work is taken up in 
the field, in order that the student may first study the subject and 
then work out the problems which arise from his own use of the 
instruments in the field 

The aim in laying out the field work is to make it of a com- 
mercial character, to be executed in a commercial and practical 
nianner. 

An outline of the work is as follows : 

L Pxeliminaxy Snnreying. 

1. Pacing practice. 

2. Preliminary location of mining claims and filing of notice of 

location. 

3. Adjustment of hand level. Short line of levels with the hand 

level. 
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10. Dynamic pressure of flowing water. 

11. Water wheels. 

12. Turbines. 

Text Book: Treatise on Hydraulics, Merriman. 

Q 3. Hydraulics. 

Professor Spesr and Mr. Shoemaker. 

Two hours a week in lecture room and seven hours in labor- 
atory, sixteen weeks, winter and first half of spring terms. To count 
as five-tenths of a credit. To be preceded by Q 2 (Hydraulics) and 
M 5 (Mechanical Engineering I.). 

The Hydraulic Laboratory is provided with two main reservoirs, 
— a steel supply reservoir of 18,000 gallons capacity in the tower of 
the building, and a reservoir below in the form of a canal of 25,000 
gallons capacity, giving a head of about 90 feet. The discharge from 
the supply reservoir is through a lo-inch stand pipe, which may be 
drawn from at the different floors in the tower by nine lo-inch 
Fairbanks gate valves. Galvanized iron conduits pass the entire 
length of the tower and are so arranged as to conduct the flow into 
the reservoir below or into large weighing tanks at will. 

The main part of the laboratory is sixteen feet in the clear, with 
balcony around for accommodation of light appliances. Also passing 
around this part are mains as follows: A 6-inch water supply, a 
6-inch pump discharge (into supply reservoir or weighing tanks), a 
254-inch steam supply, a 3-inch steam exhaust (into atmosphere or 
surface condenser), and along the north balcony, a 6 x 12-inch con- 
duit to a pair of hanging tank scales. Steam and electricity are fur- 
nished by the central Power Plant operated by the Mechanical 
Department. 

A complete electrical signal and telephone system is in operation, 
consisting of fixed and portable sets so arranged that communication 
may be had between any two or more points in the Main Laboratory 
or Tower. 

The following apparatus is now available for experimental work : 

One 5^ X sl4 x 5 Snow duplex steam pump. 
One 8 X 8^ x 12 Snow duplex steam pump. 
One 6 X 12 Deane triplex electric pump with 7 H. P. induction 
motor and Reeves speed regulator. 
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III. Plotting. 

1. By Protraction. 

2. By Rectangular Co-ordinates. 

IV. Computing. 

1. Areas. 

2. Volumes. 
V, Topography. 

1. Topographical Signs. 

2. Topographical Maps. 

Instnmients Required. 

One 5-inch right line pen. 

One swivel curve pen. 

One 5^-inch compass (pivot joint) with hair spring, pen, pencil, 

points and extension bar. 
One 354-inch bow pen. 
One 3J4-inch bow pencil. 
One 3^ -inch bow dividers. 
One protractor. 

One i2-inch triangular decimal scale. 
One lo-inch 30x6o-degree amber triangle. 
One 9-inch 45-degree amber triangle. 
One-half dozen thumb tacks. 

One bottle Higgins' black water-proof drawing ink. 
One bottle Higgins' carmine drawing ink. 
One rubber pencil eraser. 
One ink eraser. 
One sponge rubber. 
One 6H pencil. 

One piece chamois skin, about 12 x 8 inches. 
One-half pan each, moist colors, as follows: Prussian blue, burnt 

sienna. 
Two No. I Spencerian pens, with holder. 
Two mapping or crow quill pens, with holder. 
Two ball pointed pens. 

All instruments must be of first-class quality. Students will not 
be allowed to work with inferior instruments. Articles in the above 
list may be purchased by students at the College. 
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costs. 
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8. Drawing np specifications. 

9. Letting contracts. 
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R. MUiUiG KBGSWEXMSWG. 

Professor Sperr, and Messrs. Shoewuiker, Hcyt, Gr^kmm, Brs S'ki 

Sckmbert. 

Mining engineering as here used, signifies cAiiiii i g throo^ a 
mining enterprise. Intelligently conducted mrning cperaxkxts enip>7y 
the principles of mathematics, physics and mechanics; the sciences 
of geology, mineralogy, chemistry and metallnrgy; and the arts of 
civil, mc^chanical and electrical engineering; and demand capacity 
for organization and business management 

These principles, sciences, etc., are tau^t by specialists and 
experts in different departmems ; and their special application to the 
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The subject is divided as follows : 

1. The examination and description of mining properties — ex- 
pert reports, estimates and recommendations. 

2. Laying out^and planning the surface arrangements for min- 
ing operations — ^head frames, power plants, ore dressing works, 
houses, roads, and hydraulic engineering works. 

3. Laying out mining operations — winning by open pit, adit, 
slope, shaft and drill hole; and the exploitation of quarries, placers, 
and deposits of ore, coal, and mineral fluids. 

4. Experimental work with mining machinery in the laboratory. 

S 5. Mine Kanagement and AccoonU. 

Professor Spsrr. 

Nine hours a week, sixteen weeks, winter and first half of spring 
terms. To count as five-tenths of a credit. To be preceded by R i 
(Principles of Mining) and R 3 (Mine Surveying and Mining). 

The subject comprises the following: 

1. Employment, organization and discipline of labor. 

2. Purchase and use of supplies. 

3. Preparation and sale of mineral. 

4. Mine accounts, trial balances, and cost and labor statements. 
Given by lectures and a set of notes covering the daily transac- 
tions for one month of an extensive mining business. 

The proper forms of accounts are designed, ruled up, and the 
transactions entered thereon. Then the books are closed and the 
trial balance, production, labor and cost statements are made out. 

R 6. Mechanical Ventilation of Mines. 

Professor Sp£rr. 

Two hours a week in lecture room and seven hours in laboratory, 
sixteen weeks, winter and first half of spring terms. To count as 
five-tenths of a credit 

The laboratory affords facilities for experimental work with 
mechanical and hot air ventilators and with various other means 
for the production of air currents in mines. The ventilating system 
of the building was put in with this object in view, and it makes 



Departments of Instruction 8i 

tals, necessary for teaching this subject. To be preceded by W 4 
(Elementary Mineralogy and Crystallography). 

Elements of Crystallography, By G. H. Williams, is used as a 
text book in this subject. 

W 2. Mineralogy. 
Professor Seaman^ and Messrs. Corey, Bowen and Hancock. 

Twelve hours a week, sixteen weeks, winter and first half of 
spring terms. To count as seven-tenths of a credit. 

Students taking this course are required to provide themselves 
with A System of Mineralogy, by J. D. Dana, and lecture notes 
by Professor Seaman. 

Individual work is one of the features of this course. Each 
student is required to work out an assigned lot of minerals, and 
personally recite to an instructor. In these recitations he is required 
to point out the particular physical characters by which he recog- 
nizes his minerals. He must be able to give the chemical composi- 
tion, orientate the crystal form, and cleavage, and describe the other 
physical properties that exist. Each student in this course must 
become familiar with more than two hundred mineral species so 
that he can either recognize them at sight, or at least after he has 
applied a few simple field tests, such as hardness, fracture, cleav- 
age, etc. 

This subject must be preceded by B i (Physics), F 2 (Blowpipe 
v\nalysis), W i (Crystallography), and Y i (Principles of Geology). 

W 3. Advanced Mineralogy. 

Professor Seaman, and Messrs. Corey, Bowen and Hancock. 

^ijr hours a week, twenty-three weeks, fall and winter terms. 
To count as five-tenths of a credit. 

This course will be offered only to students who are specializ- 
ing in Geology, and are taking the advanced Petrography (X 2). 

Some of the rare minerals will be studied, as well as some of 
the less important ores. The products of alteration will be studied 
more in detail than in the preceding courses. Thermo-electricity, 
radio-activity and other physical characters not treated in the regu- 
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comprises both the macroscopic and microscopic study of rocks. 
For this work large and complete collections of rock specimens with 
thin sections are arranged for the use of the student. The lectures 
are illustrated by tjrpical hand specimens; also by thin sections pro- 
jected on a screen by means of a large projecting microscope. Spe- 
cial attention is called to the variations in rocks and to their local 
modifications due to their special mode of occurrence in the field. 
The course is made thorough and practical, every student receiv- 
ing personal instruction and being required to recite on a large 
number of hand specimens, and write accurate petrographic descrip- 
tions of specimens from various localities. 

X 3. AdTmnced Petrograpliy. 

Messrs. Corey and Bowen. 

Nine hours a week, sixteen weeks, winter and first half of spring 
terms. To count as five-tenths of a credit. 

This course will consist of a detailed study of the rocks of 
some assigned locality. Each student is required to make a com- 
plete and thorough petrographic report on a group of rocks. Deter- 
minations are made of physical, optical and crystallographic con- 
stants of rock-making minerals. The relations of the alterations of 
rocks to ore deposition are taken up more fully than in the course 
X I (Petrography). To be preceded by X i (Petrography), and 
preceded by, or accompanied with W 3 (Mineralogy). 

Y. GEOLOGY. 

Professor Seaman, and Messrs. Corey, Bozven and Hancock. 

Y I. Principles of Geology. 

Professor Seaman and Mr. Ck)REY. 

Two times a week, twelve weeks, fall term, one time a week, 
sixteen weeks, winter and first half of spring terms. To count as 
four-tenths of a credit. An elementary text-book will be used in 
this course. Either Elements of Geology, by Le Conte, or An Intro- 
duction to Geology, by W. B. Scott. No student will be given credit 
in this course until he has completed W 4 (Elementary Mineralogy 
and Crystallography). 



Departmtnts of Instruction 8$ 

who desire to understand the connection and the structural relations 
that rock masses have to one another and to the valuable deposits 
whidi 'they may contain. It treats of the origin and alterations of 
rodcs, of general volcanic and earthquake action, metamorphism, 
jointingy Suiting, cleavage, mountain building, eruptive rocks and 
OTStalline schists; the action of air, surface and underground 
waters, and life; the interior condition of the earth, etc, especially 
in their relations to the problems that the economic geologist, miner 
and quarryman have to meet The student has brought before him 
constantly the various problems that arise in practical work and the 
methods of their solution. 

This course enlarges and completes much that is briefly touched 
upon in the Principles of Geology and in Petrography. 

The text book used is Dr. Archibald Geikie's Text Book of 
Geology, fourth edition, igc^, hooka I, II, III, IV and VII. 

Students who take this subject must have completed W 2 (Min- 
eralogy), and X I (Petrography) must precede or accompany this 
subject. 

T 4. Geological Field Work. 

Professor Seaman and Messrs. Corey and Bowen. 

Forty-five hours a week for the last six weeks of the summer 
term. To count as one credit. The instruction in this subject 
begins about the middle of July, and consists of six weeks' practical 
work in the field. The work is practically confined to the P re- 
Cambrian rocks of the Lake Superior region. 

A few days of the course are spent at compass work, in which 
the student is trained in the use of the dial and dip compasses and 
aneroid barometer. This work consists of running section lines, 
meandering roads and streams, and platting outcrops ; in fact, making 
a complete map of the traverses. Specimens are collected and 
located with reference to some monument established by the United 
States linear survey. The student plats all of his work in the field, 
keeping his latitude and departure by means of his compass course 
and pacing. 

After the students become more or less adept at platting and 
compass work they are given small special areas to map in detail. 
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2nd CO work oat the rcl^ioa of the rodcs. Thej make sections and 
plans showing these relations, and are repaired to write descriptions 
of the specimens collected, and to explain the geological phenomena 
cbserred. 

Considerable time is spent in the stndj of the older granites, 
gneisses and hornblende schists, etc^ with their varied accompani- 
ment of toffs and basic and acid intnxsives which comprise the base- 
mem complex. Here the varions acid and basic dike rocks are 
studied in their relation to one another and to the older sdiists. Vein 
phenomena are also studied at the varioos openings along the gold 
range ncrthwest of Ishpeming. 

Most of the time is spent in studying the **Algonkin" dastics that 
rest mKcmformablv upon the older Basement Gnnplex. These 
elastics in the Marquette Iron-Bearing District are found to be 
capable of division into a lower, a middle and upper series, termed 
respectively the "Lower Marquette," *'Middle Marquette" and the 
"Upper Marquette" series. These series are separated from each 
other by unconformities. Large bodies of iron ore are associated 
with the middle and upper series. The ore bodies are studied with 
reference to their origin, and maps and sections are made showing 
their mode oi occurrence, and their relation to the associated rocks. 

The department is well equipped with the instruments necessary 
for this work, and note books with special rulings are furnished the 
students at cost. 

All students entering the college for instruction in this subject 
VV 4^ only, should have a fair knowledge of Mineralc^y, Lithology 
and General Geology, if they wish to fully profit by the course. The 
other students at the College who are candidates for degrees, in 
order to take this subject are required to have passed in Q i (Sur- 
veying) and Y 2 (Historical Geology >. 

T 5. Sc«nomic Geology. 

Mr. Bo^-EX. 

Three times a xceek. twenty-eight weeks, fall, winter and first 
half of spring terms. To count as nine-tenths of a credit. Pre- 
requisites, W 3 (Mineralogj-'i. X 2 (Petrography), Y 4 (Field 
Geology). The course includes a discussion of the genesis of ore- 
deposits and a careful consideration of the useful metallic and non- 
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metallic minerals; the deposits of the United States reoesre 
consideratioa Foreign oocuirences are treated as time wiC 

The aim is to make the course as practica] as possUc To this 
end the uses, mode of oc curr ence; distribation. origin, tedBtcSogj 
and facts which bear upon the commercial Talne of ores and maxrais 
are especially considered. 

Students are required to make abstracts cf prolessioBal aad 
technical reports for presentation before the class. AE smdnffi are 
held responsible for a knowledge of the dau given in sach rcpcrL 

The laboratory is well equipped with material represcstaifre cf 
the subject from the United States and foreign coimtries. Seisd'ests 
are required to spend sufficient time in the labcratofy lo :iizTz^ 
familiarize themselves with this materiaL 



J. THESIS. 

The Faculty. 
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Properly qualified students may include the pr*pari!::c :f « 
thesis in their work for a degree. To count as cne cre-ih. 

The subject of such thesis must be announced w::h tht hz'z.tirz'.t 
of studies for the year in which the degree is expectd : f-ar.htr. :he 
schedule must be approved by the head of the dcpartnrexrt zr. »'-:£•: 
the thesis work is to be done. This approval will inc!'jde :ht «-*i:^r: 
chosen and the student's preparation to do the work. 

The schedule and subject are then considered by the Fic-'ty. 
whose approval is necessary. 

The thesis must be completed by July i. and submined to the 
Faculty for examination and acceptance. For its acceptance it rrrit 
be accompanied with a written approval of the instmctors ^zr.^.^r 
whom the work was done. 
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with the d^^ee of Bachelor of Science, may receive the degree of 
Engineer of Mines, on the presentation of evidence showing five 
years of subsequent successful practical work, submitting a satis&c- 
tory thesis, and paying the required fee. 

The degree of Ph.D. will be given under the following condi- 
tions: 

A student who has received the degree of Engineer of Mines 
from the Michigan College of Mines, or who is a graduate of another 
institution of similar grade, whose courses are approved by the Fac- 
ulty, may be admitted as a candidate for the degree of Doctor of 
Philosophy. In order to attain this degree he must pursue, for at 
least two years, advanced study in subjects allied to the work of 
this institution, which subjects are approved by the Faculty. 

One of the years may, in special cases, be spent elsewhere, and 
the work may be accepted, on sufficient proof of its thoroughness 
and high character, as the equivalent of one year's work done here. 
But under no condition will this degree be given to anyone unless at 
least one year of forty-five weeks of actual work be done by him as 
a resident student in this institution. 

Students who have received the degree of Engineer of Mines 
from this College, or who are graduates of an equivalent professional 
school, and who are also arts g^duates of some college or univer- 
sity whose course of study is accepted by the Faculty, may be ad- 
mitted to the degree of Doctor of Philosophy, after having taken, 
for at least one year of forty-five weeks, an approved course of study 
at this institution. 

The degree of Doctor of Philosophy will be given only in case 
the candidate shall have shown marked ability and power in original 
investigation, and his thesis shall have received the approval of the 
Faculty. 

Feet. 

Bachelor of Science $15 00 

Engineer of Mines 25 00 

Doctor of Philosophy 50 00 

No degree will be conferred until the required fee has been paid, 
which payment must be made to the Treasurer prior to August 15. 
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istics which he already possesses. His advancement in his profes- 
sion will depend quite as much upon his character and ability as 
upon his technical training, whether gained in college or out of it 
When through his college course, he will, if his work has been prop- 
erly done, be ready to begin his career in mining. 

The location of this institution and its methods of instruction 
fit its graduates to be useful to their employers in some capacity at 
the start, and so far they have upon graduation experienced no diffi- 
culty in obtaining positions which give them a chance to show forth 
the material of which they are made. Subsequent advancement 
depends upon the character and the ability of the individual. His 
industry and the faithfulness with which he devotes himself to the 
interests of his employer are two most important factors. 

In conclusion it may be said that only those who are willing to 
do hard and continuous work, both during their course at college 
and in the years following, should undertake to train for a career in 
mining. For those who are thus willing, and who have an aptitude 
foi" engineering pursuits, the outlook is promising. 
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There are on file 252 technical and scientific periodicals, which 
are issued upon application for use in the reading room which 
adjoins the Library. 

The Library is open daily throughout the year, Sundays and 
legal holidays excepted. While it is intended primarily as an aid 
to college work, the College authorities are pleased to extend its 
privileges to such part of the general public as may wish to use it. 
Mining engineers, and those interested in scientific or technical pur- 
suits, will find it a valuable aid in research work. 



Buildings 97 

feet and 53 by 36 feet in size. It is a brick and stone structure of 
three stories in height. 

This building has a forced draft ventilation system. 

It contains the laboratories for General Chemistry, Qualitative 
Analysis, Quantitative Analysis, and for special work, together with 
chemical lecture room and the necessary recitation and supply rooms. 

The Assay Laboratoxy is a brick structure 99 by 24 feet in size, 
standing north of Hubbell Hall. It contains a general furnace room 
56 by 21 feet in the center of the building. The western end is occu- 
pied by a supply room 15 by 13 feet and a weighing room 12 by 
21 feet. In the eastern end of the building there is a parting room 
10 by 21 feet, fitted with desks and hoods for the parting of gold 
and silver. This building connects by a covered passage-way with 
the Chemistry Building which adjoins it. 

The Mechanical Engmeering Building, of brick and stone, is of 
the extreme dimensions loi by 64 feet. It contains the room used 
by the department of Mechanical and Electrical Engineering. The 
Mechanical Drawing Room on the second floor of this building is 
an exceptionally well lighted room and well adapted for its purpose. 
In addition the building contains the wood-working shop, the 
machine shop, electrical laboratory, testing laboratory, together with 
lecture and recitation rooms. 

A wing contains a fuel room 33 by 16 feet and a boiler room 
$3 by 29 feet. In the latter are located the boilers which supply heat 
and power to the whole institution. There are three, two of the 
water tube type and one of the return tubular type. 

A second wing 43 by 26 feet in size has been constructed to 
accommodate a blacksmith shc^. 

The Ore Dressing Btdlding is a wooden structure with main 
part 30 by 30 feet, two stories in height and an extension 51 by 30 
feet. It occupies a slope on the eastern side of the College grounds 
which gives the requisite fall for gravity processes. 

There is also a Reverberatory Roasting Furnace in a wooden 
building 28 by 28 feet. This furnace is operated in connection with 
the Ore-Dressing mill. 

The Mining Engineering Building is 134 by 53 feet, three stories 
in height, and is built of brick and stone. In the center of the 
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TuiHon, Deposit, and Other Expenses 105 

In order partially to insure the State against damage and loss to 
its College property every student is required to deposit with the 
treasurer before entering the College, the sum of twenty-five dollars 
($25). This sum cannot be withdrawn by the student until he 
closes his connection with the institution, and if any portion is 
required as a refimd for damages, the part withdrawn shall be at 
once replaced by the student. 

Charges for apparatus, chemicals and other supplies from the 
store room, as well as for repairs of damages to College property, 
and also fines, are deducted from coupons procurable from the secre- 
tary, but no portion of the deposit of twenty-five dollars shall be 
used for the purchase of these coupons. The coupons can be used 
only for the purposes mentioned, and not for the payment of any 
fees. The permanent deposit of twenty-five dollars, together with 
any balance equivalent to the unused portion of a coupon, is returned 
to the student when he closes his connection with the institution. 

There are no dormitories connected with the College. Arrange- 
ments can be made to obtain board and room in private families, and 
in boarding houses, in Houghton and Hancock, at prices varying 
from twenty-five dollars per calendar month upward. This is to 
include the room, heat and lights, as well as board. Board alone 
can be obtained at about twenty dollars per calendar month. The 
College expenses vary much with the taste and habits of the student. 
With care the cost to a Michigan student need not exceed $450.00 
per year. 
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if Stviks. — ^L'poa entering the College the student will 
r«eK h:5 choice of studies for the year. 

Oe or before the last Saturdaj of the College year, all students 
isreetvhr^ to remain during the coming year will hand to the secre- 
tary vhiplicate written lists of studies chosen for that year. All can- 
viKbites fc»r a degree are required to take courses R i (Principles of 
Mining ^. and Y i (Principles of Geology). Apart from these the 
choice of subjects is governed by the following regulations : 

In seleaing the subjects for any year the student must observe 
the $che\iule both for terms and hours as given in the tables at the 
end v^f the catalogue. He must also pay attention to the proper 
sojuenoc of subjeas and avoid choosing subjects for which he has 
iK'^ cvnered the required preceding work. In exceptional cases a 
student may be allowed to take a subject out of its order, but when 
the work is so taken, no credit will be given for it until the required 
preparatory- work has been made up. 

After the subjects have been chosen for the year, a student can 
change. drv>p or take up any study only in the following manner: 
He is to hand to the secretary a written request, stating the change 
vWsired and the reasons therefor. This petition before it is given to 
the secretar>- is to bear the written approval of the instructors whose 
wx^rk is affected by the proposed change. If it is then approved 
by the president, the change may be made, and the secretary will 
ipve the student a notice which he is to show to the instructors inter- 
t^tetl before any change in the attendance upon classes is made. The 
work already done in the subject from which the change is made 
will not be counted, and the student must complete the required 
w\^rk in the subject to which he is transferred, as if the latter 
f^ect had been origrinally chosen. 

A student who drops or takes up a course except in the manner 
lltrt stated will be considered as having withdrawn from the Col- 
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THS NOSRIE SCHOLAfiSHIP. 

This scholarship was founded, and will be awarded in accord- 
ance with the conditions and requirements stated below: 

Know all men by these presents. That I, A. Lanfear Norrie, of 
the City of New York, hereby g^ve, grant, assign, and set over unto 
the Michigan College of Mines, of Houghton, Michigan, and to 
Peter White, D. H. Ball and J. M. Longyear, of Marquette, Michi- 
gan, as trustees, the sum of ten thousand dollars ($10,000), lawful 
money of the United States. 

The conditions of this gift, and upon which this fund is to be 
taken, are that the said trusteies shall invest the same upon bond and 
mortgage in the Village of Marquette, or in the City of Detroit, in 
the State of Michigan, or in the City of Milwaukee, in the State of 
Wisconsin, or in the City of Chicago, in the State of Illinois, upon 
unincumbered improved real estate. 

That one-half of the income of said sum of $10,000 shall be paid 
yearly by said trustees unto the Board of Control, for the support 
of some student whose father has worked in, or in some way been 
connected with, mining operations in the Upper Peninsula of Michi- 
gan, who shall be designated by the Faculty of said College; and the 
remainder of said income shall be accumulated and invested as said 
principal shall be invested, and that this fund with its accumulations 
shall be the basis of a larger fund, to be obtained from other con- 
tributions, amounting to at least one hundred thousand dollars 
($100,000), to be used for the erection of a Dormitory Building for 
the use of such students as shall be designated by said Faculty; 
which building, when erected, shall be under the exclusive control 
of the corporation or Board of Control of the said Michigan College 
of Mines. 

This gift is to the said trustees and their successors forever, for 
the benefit of the said College. In case of the death of either of 
said trustees, the survivors or survivor shall appoint a successor or 
successors. 

When the erection of said building shall be commenced, after 
the said fund of one hundred thousand dollars is obtained, the sum 
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of students were accompanied with a proviso that the proceeds 
slicmld go as a loan to the student rather than as a gift. Certainly 
the manly student hesitates to receive aid which savors of charity. 
It is a kindness if he can be aided in a way that will save his self- 
respect 



THE ALLIS-CHALMESS COMPAHT SCHOLARSHIP. 

The Allis-Chalmers Company of Chicago, the great manufactur- 
ers of mining and heavy machinery, offer to one member of each 
year's graduating class a course of four months' employment in their 
shops, with the addition of the sum of $150.00. 

This scholarship obviously carries most excellent opportunities 
for practice in connection with mining machinery. It will be 
awarded by the Board of Control, on recommendation of the Faculty, 
to some graduate who has made application for it, and who has 
shown sufficient proficiency in mechanical lines to warrant his 
receiving it. 

Application should be made to the Faculty as early as July 15th 
of each year in which the student expects his degree. 



MICHIGAIf LOAN SCHOLARSHIPS. 

By virtue of the power conferred by Act No. 81, Public Acts of 
1897, the Board of Control have established twelve scholarships 
under the above title. These are open to Michigan students under 
the following regulations: 

The scholarship may be granted by the Faculty of the College 
to students who are bona-fide residents of the State of Michigan, 
who have completed at least three terms of study at the College of 
Mines, who have during this entire time a good record as to char- 
acter and work as students, and who are deemed deserving and 
needy. 

Each scholarship is to be granted for the College year or the 
unexpired portion thereof, but the same student may at the option of 
the Faculty receive the grant more than once. 

Each scholarship shall remit to the recipient the tuition and lab- 
oratory fees for the time for which he holds it, provided, however, 
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the amount so remitted shall not exceed $75 in any one college year. 

If at any time the work or conduct of the holder of one of these 
scholarships becomes unsatisfactory to the Faculty, he shall be 
deemed to have forfeited the scholarship. 

Upon receiving the grant of a scholarship the recipient shall give 
his note for the amount of same. The note shall bear interest at the 
rate of six per cent, per annum from the date of his leaving the 
College until paid, and shall be due on or before five (5) years from 
such date. 

Amounts paid on such notes shall constitute a fund to be known 
as the Loan Scholarship Fund, which fund shall be devoted to 
assisting needy and worthy students by cash loans. 



TEXT BOOKS 



A. MATHEMATICS. 

A z. College Algebra. G. A. Wentworth. Ginn & Co., Boston. 
A a and 3. Plane and Spherical Trigonometry. W. Wells. Heath 

& Co., Boston. 
A 4. Analytic Geometry. Tanner and Allen. American Book Co., 

New York. 
A 5. Manuscript Notes on Calculus. Issued by the department. 
A 5. Differential and Integral Calculus. J. M. Taylor. Ginn & Co., 

Boston. 
A 6. A Treatise on Ordinary and Partial Differential Equations. 

W. W. Johnson. John Wiley & Sons, New York. 

B. PHYSICS. 

B X and 4. Manuscript Notes in Physics. Issued by the depart- 
ment. 

B z and 4. Laboratory Course in Physics. Last Edition. W. C. 
Sabine. Ginn & Co., Boston. 

B I and 4. Heat and Light. R. T. Glazebrook. The Macmillan 
Co., New York. 

B I. Mechanics for Beginners. J. B. Lock. The Macmillan Co., 
New York. 

B 4. Elementary Electricity and Magnetism. D. C. and J. P. Jack- 
son. The Macmillan Co., New York. 

B 3 and 3. A Laboratory Manual of Physics and Applied Electric- 
ity. E. L. Nichols. The Macmillan Co., New York. 

B a. Lessons on Elementary Practical Physics. Vols. I and II. 
Balfour Stewart and W. W. Haldane Gee. The Macmillan 
Co., New York. 

B 3. Electrical Measurements. H. S. Carhart and G. W. Patterson, 
Jr. Allyn & Bacon, Boston. 

C. MECHANICS. 

C X and a. Mechanics of Engineering. I. P. Church. John Wiley 
& Sons, New York. 
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6 a. Fuel and Refractory Materials. A. H. Sexton. Blackie & 

Sons, London. 
6 a. Metallurgy of Zinc W. R. Ingalls. Engineering and Mining 
Journal Co., New York. 

6 1. Cyanide Practice. A. James. Engineering and Mining Jour- 
nal Co., New York. 

6 a. MetaUurgy of Gold. T. K. Rose. J. B. Lippincott & Co., 
Philadelphia. 

6 2. Metallurgy of Silver. H. P. Collins. J. B. Lippincott & Co., 
Philadelphia. 

6 a. Handbook of Metallurgy. C. Schnabel. Translated by H. 
Louis, i8g8. The Macmillan Co., New York. 

6 a. The Cyanide Process. J. Park. J. B. Lippincott Co., Phila- 
delphia. 

6 3. Metallurgical Laboratory Notes. H. M. Howe. Engineering 
and Mining Journal Co., New York. 

G 4. Surface Arrangements of Reduction Works. Vol. I. Inter- 
national Text Book Co., Scranton, Pa. 

G 5. Corporate Management. Conyngton. The Roland Press, 
New York. 

S a. Metallurgy of Gold, Silver, Copper, Lead and Zinc. Vol. I 
and n. International Text Book Co., Scranton, Pa. 

S a. Manufacture of Iron and Steel. International Text Book Co., 
Scranton, Pa. 

S 3. Ore Dressing. R. H. Richards. Ed. of 1903. Engineering 
and Mining Journal Co., New York. 

M. MECHANICAL ENGINEERING. 

M X and 6. The Materials of Construction. J. B. Johnson. John 

Wiley & Sons, New York. 
M a. Pattern Maker's Assistant. Joshua Rose; D. Van Nostrand 

Co., New York. 
M a. Modem Machine Shop Tools. Vandervoort. N. W. Henley 

& Co., New York. 
M 4. Text-Book on the Mechanics of Materials. Mansfield Merri- 

man. John Wiley & Sons, New York. 
M 4. "Cambria Steel." 
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s. imiiifG EN6INSERIN6. 

S z. A Text-Book of Ore and Stone Mining. Last Edition. C. 
LeNeve Foster. J. B. Lippinncott Co., Philadelphia. 

S a. Manuscript Notes on Mine Surveying and Mining. Revised, 
1901. F. W. Sperr. 

S 4. Manuscript Notes on Mine Engnneering. Revised, 1903. F. 
W. Sperr. 

R 5. Manuscript Notes on Mine Management and Accounts. Re- 
vised, 1903. F. W. Sperr. 

43. ORE DRESSING. 

S a. Ore Dressing and Milling. International Text-Book Co., 
Scranton, Pa. 

S 3. Sampling of Ores. International Text-Book Co., Scranton, Pa. 

S a. Ore Dressing. R. H. Richards. Edition of 1903. Engineer- 
ing and Mining Journal Co., New York. 

S 3. Ore Dressing. R. H. Richards. Edition of 1903. Engineering 
and Mining Journal Co., New York. 

V. BIOLOGY. 

V a. Comparative Zoology. 1895. James Orton. Harper & Bros., 

New York. 

V a. A Text-Book of Palaeontology. 1900. Karl Von Zittel. 

Translated by Charles R. Eastman. The Macmillan Co., N. Y. 

W. MINERALOGY. 

W 1. Elements of Crystallography. Last Edition. G. H. Williams. 

H. Holt & Co., New York. 
W a. The System of Mineralogy. Sixth Edition. 1892. James D. 

Dana and E. S. Dana. John Wiley & Sons, New York. 

X. PETROGRAPHY 

X z. Microscopical Physiography of the Rock Making Minerals. 
Third Edition, 1893. H. Rosenbusch. Translated by J. P. 
Iddings. John Wiley & Sons, New York. 

Y. GEOLOGY. 

T 3. Text-Book of Geology. A. Geikie. The Macmillan Co., New 
York. 



STUDENTS ENROLLED IN 1903-1904 

Whose names do not appear in the register of students published 

for that year. 



Bolley, William Remington, 
Crowdus, John William, 
Drake, John Miller, Jr., 
Jeffs, Benjamin, 
Schacht, William Henry, 
Wood, Robert Franklin, 
Wrampelmeier, Ernest Leon Swift, 



Eagle River. 
Dallas, Texas. 
San Josk, Calif. 
Rockland. 
Ishpeming. 
Blandford, Mass. 
London, England. 
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Almy, Samuel Willctt, 

Anderson, George Andrew, 

Anderson, Milton Baird, 

Andrew, Samuel George, 

Andrews, Worth Briggs, 

Amdt, Arthur Henry, 

Austin, Charles Luther, 

Bachelder, Robert Boyd, 

Baker, Albert Means, 

Barabe, Clifford Aloysius, 

Bennett, Thomas Herbert, 

Blick, John Charles, 

Blitz, Frank, 

Boelio, Louie, 

BoUey, William Bennington, 

Botsford, Charles Ward, 

Bowcn, Winfred Graves, 

Bo3rce, Clarence R., 

Brandt, Hj aimer Andrew, 

Bretherton, Wallace Bruno, 

Brooks, Greorge Sage, B.S. (Michigan 
College of Mines), 

Buchanan, Jerome Robinson, 

Buchman, Louis, 

Burke, Gilbert Michael, 

Caine, Milton Alexander, 

Calkins, Frederic Ellis, 

Campbell, David Henry, Ph.G. (Massa- 
chusetts College of Pharmapy), 

Carroll, Thomas Patrick, 

Cavan, David Brigham, 

Charlton, Demetrius Edward, 

Church, John Letchworth, 

Churchill, Ned J., 

Cooper, L. Dix, 

Crowdus, John William, 

Dallas, James R., 

DaridsQn, Arthur John, 



RESIDENCE 

Altamont, Ky. 

Detroit. 

Calumet. 

Calumet. 

Duluth, Minn. 

Detroit. 

Saginaw. 

Oakland, Col. 

Yellow Springs, Ohio. 

Houghton. 

Houghton. 

Pasadena, Calif. 

Detroit. 

Mancelona. 

Eagle River. 

Calumet. 

Detroit. 

Binghamton, N. Y. 

Duluth, Minn. 

Butte, Mont. 

Milwaukee, Wis. 
Pasadena, Calif. 
Rapid River. 
Canandaigua, N. Y. 
Lansing. 
Petoskey. 

Denver, Colo. 
Hancock. 
Houghton. 
Marquette. 
Duluth, Minn. 
Waupaca, Wis. 
Grass Lake. 
Dallas, Texas. 
Pittsburg, Pa. 
Grand Rapids. 
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NAMK 

Hermaxuiy Charles Frederick, 

Hill, James Madison, 

Hill, Roy Nathan, 

Hillenbrand, William Joseph, 

Hitchcodc, Clarence Horace, 

Hitdicock, Prank Artemas, 

Hoar, William Bennetts, Jr., 

Holden, Edgar Freeborn, 

Holmes, J. Allison, 

Horton, Albert Cary, 

Hotchkin, Merritt Windes, 

Houston, Fred Kennedy, 

Hovland, Joseph T., 
Hunt, Robert Courtney, 
Huston, Milton Benjamin, 
Ives, Lee Emmett, 

Jadanan, Herbert Everard, Ph.B. (Syra- 
cuse University), 
Jefferson, Harry Edward Curzon, 
Jwies, Edward Raymond, 
Kanter, Frank W., 
Kelly, Charles Brace, 
Kelley, Frank Arthur, 
Kelsey, Newton Standish, 
Kcster. Robert Livingston, 
Kimball, Eugene Delroy, 
King, Carl Benton, 
King, Edward Charles, 
Kingston, Carl John, 
Klinglund, Frank David, 
Kruse, Henry John, 
Kuntz, Julius Matthew, 
Langley, Clifton Evans, 
Langworthy, William Probasco, 
Lavery, Vaughan' Metcalfe, 
Lewis, Charles Hobart, 
Lewis, William Frank, 
Lindberg, Carl Otto, 
Linn, Alick Eriand, 
Linton, Lawrence Lowry, 
Linton, Raymond Aaron, 
Little, Marcus Charles Herbert, 
Longan, Walker Bowles, 
Longshore, Rudolph Peirce, 
McCbllom, Charles Rolfe, 
McCormac, Thomas, 
Mclntire, Robert, 



RESIDENCE 

Calumet 
Chicago, IlL 
Cass City. 
Houghton. 
Ludington. 
Edgerton, Wis. 
Houghton. 
Muskegon. 
Houghton. 
Grand Rapids. 
Chicago, III. 
Beaver, Pa. 
Zumbrota, Minn. 
Houghton. 
Ypsilanti. 
Minneapolis, Minn. 

Bast Jordan. 

Houghton. 

Minneapolis, Minn. 

Detroit. 

Grand Rapids. 

Minneapolis, Minn. 

San Francisco, Cal. 

Philadelphia, Pa. 

Minneapolis, Minn. 

Hancock. 

Houghton. 

Calumet. 

Sault Ste. Marie. 

Beacon. 

Freda. 

Detroit. 

Houghton. 

Evanston, III. 

Milwaukee, Wis. 
Kenton. 
Houghton. 
Norway. 
Saginaw. 
Saginaw. 

London, England. 
Kansas City, Mo. 
Sheldon, Iowa. 
Minneapolis, Minn. 
Tombstone, Ariz. 
Helena, Mont. 
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RESIDENCX 


Roc, Ira Smith, 


Detroit. 


Rork, Frank Curtis, B.S. (Michigan Ag- 




ricultural College), 


Lansing. 


Rose^ Arthur Herbert, 


Evart. 


Rough, Albert James, 


Negaunee. 


Rc^ce, Frederick, 


Hancock. 


Rumscy, Edward Prole, 


Batavia, N. Y. 


Saam, Louis August, 


Hancock. 


Satterly, Joseph, 


Hubhell. 


Scallon, Edward Philip, 


Hancock. 


Schacht, William Henry, 


Milwaukee, Wis. 


Schaus, Oliver Montell, 


Milwaukee, Wis. 


Schubert, George, 


Hancock. 


Schuffert, Abraham Lincoln, 


Wyandotte. 


Seaman, Wyllys Arthur, 


Houghton. 


Segsworth, Walter Edgar, 


Toronto, Ont., Can. 


Seifert, John A., 


Hancock. 


Sharp, Harry, 


Houghton. 


Shotwell, Herbert Clarence. 


Detroit. 


Sipprell, James Garfield, B.A (Acadia 




College), 


St. John, N. B. 


Slaughter, William Frost, 


Bscanaba. 


Smith, Alfred Leggatt, 


Pontiac. 


Smith, Carson Willard, 


Duluth, Minn. 


Sparks, Benjamin Franklin, 


Grand Rapids. 


Stadler, George Herman, 


Detroit. 


Stakel, Charles Joseph, 


Menominee. 


Steinbach, Harry Philip, 


UAnse. 


Steinem, Chester, 


Toledo, 0. 


Stcmmer, Joseph Herman, 


Hancock. 


Sumner, George Howard, 


Detroit. 


Sweeney, Wilfred Gray, 


Duluth, Minn. 


Tate, John Humphreys, 


Kansas City, Mo. 


Tietsort, Roy Abram, 


Detroit. 


Torbert, James Burnett, 


Jersey Shore, Pa. 


Tregoning, Richard Alfred, 


Hubbell. 


Tuttle, Horace Burt, Ph.B. (Sheffield 




Scientific School), 


Buclid, 0. 


Van Bergen, Robert Evans, 


Minneapolis, Minn. 


Van Evera, James Wilbur, 


Marquette. 


Van Slyke, William Ralph, 


Detroit. 


Vivian, Harry, 


Calumet. 


Waara, Jacob William, 


Hancock. 


Wagner, John Ezra. 


Belding. 


Walker, Marshall Starr, 


Grand Rapids. 


Wallace, William John, 


Houghton. 


White, George James, 


Pontiac. 
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Wilcox, Thomas Henry, 
Wilkinson, Paul Harris, 
Williams, Harrison Gaylord, A.B. (Uni- 
versity of Michigan), 
Williams, Jerome Joseph, 
Williams, Leslie Allers, 
Williamson, Francis Olsaver, 
Wilson, Prank Brown, 
Wood, Robert Franklin, 
Woodworth, Irwell Newton, 
Wright, Howard Gregory, 
Yates, Edwin Fish, 
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Ontonagon, 
Crookston, Minn. 

Lapeer. 
Chicago, III. 
Saginaw.' 
Milwaukee, Wis. 
Stamford, Conn. 
Blandford, Mass. 
Grand Rapids. 
Hancock. . 
Chicago, III. 



SUMMARY OP STUDENTS, 1904-1905 



BT STATSS AND COUITTRIES. 

Arizona i 

California 6 

Canada : 2 

Colorado • 2 

Connecticut 2 

£ng;land 2 

Illinois 10 

Iowa I 

Kentucky i 

Massachusetts i 

Mexico I 

"^^■•"{SriS} ■*> 

Minnesota 17 

Missouri 3 

Montana 2 

New York 7 

Ohio 4 

Pennsylvania 6 

Scotland i 

South Dakota i 

Texas 2 

Virginia i 

Washington i 

Wisconsin 9 

Total 223 

Average Age of Students, 1904-05 22^ years 
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SUMMARY OF ENROLLMENT DURING EXISTENCE 
OF THE COLLEGE 



The number of new students who entered, the total enrollmcDt, 
and the number of graduates sent out for eacb year of the existence 
of the College, are as follows: 



RECORD OF GRADUATES 



The College issues a Record of Graduates, a booklet which gives 
as accurately as possible the various positions held by graduates up 
to and including the Class of 1903. 

Below is given a record of the Class of 1904, so far as in posses- 
sion of the College: 

Adams, Clement Lawerson, B.S., 1904. 

Chemist, Copper Range Consolidated Mining Co. 

Freda, via Houghton, Mich. 
Anderson, Robert Hutchison, B.S., E.M., 1904. 

Sampler, Cerro de Pasco Mining Co. Prospector, Cerro de 
Pasco Mining Co., Cerro de Pasco, Peru. Bookkeeper, 
Tullis & Co., Ltd., Edinburgh, Scot. Sampler, May Con- 
solidated Gold Mining Co., Ltd., Transvaal. S. A. Assist- 
ant Surveyor, May Consolidated Gold Mining Co., Ltd.. 
Transvaal, S. A. 

Box 50, Germiston, Transvaal, S. A. 
Bailey, Marc, B.S., E.M., 1904. 

Mining Engineer. Chanute. Kan. 

Bauder, William Ralph, E.M., 1904. 

With Horn Silver Mining Co. and Centrifugal Separating 
Co., Frisco, Utah. Mining Engineer, Chicago, 111. 

6410 Harvard Ave., Chicago, 111. 
Brooks, George Sage, B.S., 1904. 

Assistant in Mining Engineering, Michigan College of 
Mines. With Empire Mining Co., Platteville, Wis. 

Platteville, Wis. 
Caulfield. John J., Jr., B.S., E.M., 1904. 

Manager of the Michigan Sand & Gravel Co., Grand Rapids, 
Mich. no Sheldon St., Grand Rapids. 



Record of Graduates 131 



Garrcy, George Henry, E.M., 1904. 

Mining Geologist, United States Geological Survey. 

Room 331 U. S. Geological Survey Bldg., Washington, D. C. 
Gates, Charles Cassius, E.M., 1904. 

Engineer and Chemist, West Gold Hill Mining Co. ; Super- 
intendent of Cyanide Mill, West Gold Hill Mining Co.; 
General Superintendent Mine and Mill, West Gold Hill 
Mining Co., Tin Cup, Colo. Tin Cup, Colo. 

Goodman, Francis Benjamin, B.S., E.M., 1904. 

Laborer, Bingham Consolidated Mining & Smelting Co.'s 
Smelter; Assistant Engineer, Bingham Consolidated Min- 
ing and Smelting Co., Bingham Junction, Utah; Engi- 
neer, Mexico Consolidated Mining & Smelting Co., Guan- 
accvi, Mex. Guanacevi, Durango, Mex. 

Gordon, William Crosgrove, B.S., 1903, E.M., 1904. 

Geologist, Michigan Geological Survey. Houghton. 

Johnson, John Saras, B.S., E.M., 1904. 

Cyanide man for the American Copper Co. at the Iron King 
Mines, Blanchard, A. T. ; Assayer and Draughtsman with 
the Clark Engineering Co., Bisbee, A. T. ; Chemist for the 
Cyanide Plant and Engineer with Swatling & Smith, Com- 
monwealth Mine, Pearce, Ariz. Pearce, Ariz. 
Johnson, Ralph Browning, E.M., 1904. 

Draughtsman, Hodge Iron Company, Hancock. Houghton. 

Jordan, Fred Allen, B.S., E.M., 1904. 

Instructor in Department of Mathematics and Physics, Mich- 
igan College of Mines. 
Lang, Sidney Sherman, B.S., E.M., 1904. 

Engineer, Burro Mountain Copper Co., Leopold, N. M. 

Leopold, via Silver City, N. Mex. 
Lockhart, Carl Brown, B.S., E.M., 1904. 

Assistant Assayer, The San Juan Ore Company, Rico, Colo. ; 
Auditor and Assayer, The San Juan Ore Company, Rico, 
Colo. Rico, Colo. 

Marshall, Cyrus Buxton, B.S., E.M., 1904. 

With the Sheba Mining Co., Mett City, Nev. Mett City, Nev. 
Maxwell, Harry West, B.S., EM., 1904. 

Engineer, St. Anthony Consolidated Mining & Milling Co., 
Alamo, Ore. 365 Ashland Bldg., Chicago, 111. 
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Soddy, Francis Joseph, B.S., 1903, E.M., 1904. 

Mining Engineer, Calumet, Mich. Calumet 

Steubing, William Colson, E.M., 1904. 
Engineering Practice, Louisville, Ky. 

430 E. St. Catherine, Louisville, Ky. 

Stewart, Jesse Arthur, B.S., E.M., 1904. 

With the Shannon Copper Co., Metcalf, Ariz. Metcalf, Ariz. 

Story, Ralph Whitney, (B.A., Beloit College), B.S., E.M., 1904. 
Surveyor and Draughtsman with Clark Engineering Co., 
Bisbee, Ariz.; Surveyor and Draughtsman with City En- 
gineer, Bisbee, Ariz. Bisbee, Ariz. 

Sumner, George Howard, B.S., E.M., 1904. 

Assistant in Mechanical Engineering, Michigan College of 
Mines. With La Mina Santo Tomas de Villa Neuva, 
Estacion Ahorcado, Queretaro, Mex. 

Estacion, Ahorcado, State of Queretaro, Mcx. 

Thomas, Philip Porter, E.M., 1904. 

Howard Thomas & Philip P. Thomas, General Engineering, 
Duluth, Minn., and Superior, Wis. Superior, Wis. 

Turner, Scott, B.S., EM., 1904. 

With the Tombstone Consolidated Mines Co., Ltd. 

Tombstone, Ariz. 

Walker, Myron Reed, B.S., E.M., 1904. 

Surveyor, Tamarack Mining Co., Calumet ; Draftsman and 
Designer, Michigan Smelting Co., Coles Creek ; Mining 
Engineer, Mazapil Copper Co., Ltd., Conccpcion del Oro, 
Zac. Mexico. Concepcion del Ore, Zacatecas, Mex. 

Wheeler, Zenas Frank, B.S., 1903, E.M., 1904. 

With North American Copper Co., Grand Encampment, 
Wyo. ; Foreman, Concentrating Mill, Emma Mining Co., 
Tuscarora, Nev. Tuscarora, Nev. 

Williams. John Prydderch, Jr., B.S., 1903, E.M., 1904. 

Assistant in Department of Civil and Mining Engineering, 
Michigan College of Mines, Houghton ; Sampler, Calumet 
and Arizona Mining Co., Bisbee, Ariz.; Inspector of De- 
velopment Work and Geologist, Calumet and Arizona 
Mining Co. Bisbee, Ariz. 
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Ore Dressing, Practice work in, 
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Paleontology, 34, 8a 
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Wright Scholarship, no. 



Spring Term, 1906 



1 

. 8. 



FRIDAY. 



4. Analytic Geometry, Sec'^ 1. 

5. Calculus, Sec. 1. [and 2. 
1. Analytic Mechanics, Sec. 1. 
4. Mining Engineering. 



5. Calculus, See's 2 and 8. 

1. Analytic Mechanics, Sec. 2. 

7. Quantitatlye Analysis, I9ec. 1. 

1. Principles of Mining. Sec. 8. 



1. Analytic Mechanics, Sec 8. 
5. Mine Management and Ae- 

[oonnts. 
1. Principles of Oeology. 



4. Analytic Geometry. Sec*s 8 
6. Calculus, Sec. 4. [and 4. 

2. Historical Geology. 



1. Physics. 

7. Engineering Design and Con- 

[st ruction. 



1. General Chemlstrr, Sec*s 1, 

[2, 8 and 4. 

2. Metallurgy. Sec. 1. 

13. Mechanical Engineering. IV. 
2. Mineralogy. 



14. Air Compression and Air 

[Machinery. 

2. Mine Surveying and Mining. 

3. Physical and Chemical 

[Geology. 



SATURDAY. 



M 11. Mechanical Engineering. II. 



A 1. Algebra. Sec. 1. 

G 6. Metallurgical Accounts. 



3. QualiUtive Analysis, Sec. 3. 

2. Metallurgy. Sec. 2. 

1. Principles of Mining. Sec. 4. 



Qualitative Analysis, Sec. 2. 
Quantitative Analysis. Sec. 2. 



A 1. Algebra, Sec*s 2 and 8. 
Q 2. Hydraulics, Sec. 1. 



A 1. Algebra, Sec 4. 

F 8. Qualitative Analysis, Sec 1. 

Y 5. Economic Geology. 



§ 


2. 
1. 


Hydraulics. Sec. 2. 
Petrogranhy. 




M 
X 


11. 
2. 


Mechanical Engineering, II. 

[Sec 2 
Advanced Petrography. 


9 

• 

=4 


B 

Q 


8. 
2. 


Electrical Measurements. 
Hydraulics. Sec. 8. 


c 


M 


11. 


Mechanical Engineering. II. 

[Sec. 3. 
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Calendar, 1906-1907 



Fau, Tbbu begins Friday morning, September 28, 1906, and ends 

Friday noon, December 21, 1906-^twelvc weeks. 

Examinations for admission and advanced standing begin Friday 
noming at 9 o'clock and continue through Friday and Saturday. 

Regular work for all classes begins Monday, October i, 1906. at 
Sa-m. Full work is to be taken up at this time. 

Thanksgiving Recess from Wednesday noon, November 29, until 
Monday morning, December 3, 1906. 



WiiTTER Term begins Monday morning, January 7, and ends Fricloy 
noon, March 23, 1907— eleven weeks. 



SptiNG Tekm begins Monday morning, April i, and ends Saturd.iy 
evening, June 8, 1907 — ten weeks. 



Si'SiMER Term begins Monday morning, June 10, 1907, am! ends 
Friday evening, August 30, 1907 — twelve weeks. 



Practical work in Mine Sunrying and Mining begins Monday 
ffloniing, May 6, and ends Friday evening, June 7, 1907. 

Surveying begins Monday morning, June 10, and ends Thursday 
*^'«iing, August 29, 1907. 

Shop Practice begins Monday morning, June 10, and ends Thurs- 
% evening, August 29, 1907. 

Mechanical Laboratory Practice begins Monday morning, June 
'0, and ends Friday evening, July 19, 1907. 

Practice work in Metallurgy begins Monday morning, June 10, 
*nd ends Friday evening, June 28, 1907. 

Practice zcork in Ore Dressing begins Monday morning, July i, 
*nd ends Friday evening, July 19, 1907. 

Field Geology, Electrical llngineering Laboratory and Testing 
Materials of Engineering begin Monday morning. July 22, and end 
Tharsday evening, August 2g, igoy. 



\ 



A Record of Graduates up to and including the class of 1905, 
giving their occupations, is published separately and will be sent upon 
request. 
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The College was established for, and exists only for the purpose 
of training men to take an active part in th€ development of the 
mineral wealth of the state and nation. Thi^ concentration of effort 
on a particular line of training has its advantages. Many of the 
perplexing problems which arise where numerous lines of effort must 
be simultaneously proceeding are unknown in this institution. Here 
all work for a common object. Every employee has his share in 
whatever of success the College attains. This condition develops a 
spirit of harmonious endeavor which facilitates greatly the work of 
instruction. 

The College has been particularly fortunate in the matter of its 
location. It is plain that an engineering school must derive immense 
advantage from a location in which its immediate surroundings con- 
tinually illustrate and enforce the principles which it teaches. When 
the line of operations for which it is training its students is the 
dominant one of the region, obviously the advantage is greatest. 
Then the environment, even without effort on the part of the school, 
must serve as an efficient aid to the instruction. If those in control 
of these operations are in sympathy with the institution — are ready 
to place plants under their charge at its service for instruction, and 
if the institution makes wise use of opportunities thus afforded, these 
plants become truly a part of its equipment, and the environment 
then becomes a factor which must increase the efficiency of the 
instruction by an amount hardly to be overestimated. 

The location of the Michigan College of Mines presents in a 
marked degree all these features. It is situated in the heart of the 
great copper mining region of Lake Superior.* Within a radius of 
eleven miles from its site are some fifteen active copper mines. Sev- 
eral of the largest, most extensively equipped, and most successful 
metal mines in the world are among them. The deepest shafts in 
the world and the most powerful machinery employed in mining arc 
here in constant operation. 

Besides the plants at the mines there are necessary docks, rail- 
roads, mills and smelters. To all the student has access, and he is 
required, under the direction and supervision of his instructors, to 
visit and inspect these plants and their operation at proper times 
during his study here. By being in such a district and being required 

*See map at end of year-book. 
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to use its opportunities as he is, the student breathes from his arrival 
an atmosphere in entire harmony with his present and future work. 
He is continually inspired by observation of and contact with men 
who have achieved success in the line for which he is training. This 
location, together with the practical methods of training employed, 
account for the remarkable fact that of 328 men graduated up to 
this time, but seven have left engineering for other pursuits. 

The methods of instruction include the ordinary lecture, text- 
book and recitation work, supplemented in every department by prob- 
lems drawn as far as possible from actual practice. Because the 
successful engineer must be a man whose judgment of things is well 
developed, laboratory methods of instruction are given great prom- 
inence. These include the trips and laboratory courses in which the 
student works with his own hands rather than watches the opera- 
tions of some one else. The trips of inspection are to plants which 
exemplify often on a large scale the application of principles taught 
in the classroom to problems of commercial operation. The study 
of such application serves to vivify the teaching and brings to the 
student a dearer comprehension and firmer grasp of the subject in 
hand. But it is obvious that in the attempt to apply the principle to 
some concrete problem of practice, the student will most speedily 
gain a true comprehension of its bearing and force. He should there- 
fore have as far as possible his practice ip the field or in properly 
directed laboratories. This the College endeavors to give. 

Necessarily the nearer the field or laboratory practice is made 
to conform to the requirements of actual operation, the more forcible 
its teachings and the more valuable the experience here gained. This 
point is attended to in the various practice courses given at this insti- 
tution. Moreover in such practice properly directed, lies the chief 
resource of the College in its effort to stimulate and influence the 
development of judgment on the part of the student. Under the 
proper sub-heads in the section of the year-book devoted to "Depart- 
ments of Instruction," and in the section headed "Buildings," will 
be found a more detailed description of the means possessed by the 
College for instruction in field and laboratory, as well as a more 
particular account of the manner of using the several parts of the 
equipment and the various features of the surroundings for the pur- 
pose of giving engineering training. 
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accredited school shall be found to be deficient in preparation, the 
school must expect to be dropped from the list. 

In case of any considerable change in the course of study or 
staff of instructors, the school is expected to notify the College, and 
if requested, it shall submit further evidence of the character of its 
work. Students of an accredited school who are not graduates can 
expect to enter the College by examination only. 

The following institutions are now on the accredited list of the 
College : 

Academy of Northwestern University, Evanston, 111. 

Adams Township High School. 

Adrian High School. 

Alma Academy, Alma, Mich. 

Alma High School. 

Alpena High School. 

Ann Arbor High School. 

Baraga High School. 

Battle Creek High School. 

Bel ding High School. 

Benton Harbor High School. 

Bessemer High School. 

Binghamton High School, Binghamton, N. Y. 

Brown City High School. 

Butte Business College, Butte, Mont. 

Calumet High School. 

Caro High School. 

Cass City High School. 

Clio High School. 

Detroit Central High School. 

Detroit Eastern High School. 

Detroit Western High School. 

Detroit University School. 

Duhith High School. Duluth, Minn. 

Edgerton High School, Edgerton, Wis. 

Ely High School, Ely, Minn. 

Englewood High School, Chicago, III. 

Escanaba High School. 

Ferris Institute, Big Rapids. 
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accredited school shall be found to be deficient in preparation, the 
school must expect to be dropped from the list. 

In case of any considerable change in the course of study or 
staff of instructors, the school is expected to notify the College, and 
if requested, it shall submit further evidence of the character of its 
work. Students of an accredited school who are not graduates can 
expect to enter the College by examination only. 

The following institutions are now on the accredited list of the 
College : 

Academy of Northwestern University, Evanston, III. 

Adams Township High School. 

Adrian High Sdiool. 

.Mma Academy, Alma, Mich. 

Alma High School. 

.\Ipena High School. 

.\nn Arbor High School. 

Baraga High School. 

Battle Creek High School. 

Bel ding High Sdiool. 

Benton Harbor High School. 

Bessemer High School. 

Binghamton High School. Binghamton, N. Y. 

Brown City High School. 

Butte Business College, Butte, Mont. 

Calumet High School. 

Caro High School. 

Cass City High School. 

Clio High School. 

Detroit Central High School, 

Detroit Eastern High School. 

Detroit Western High School. 

Detroit University School. 

Duluth High School, Duluth, Minn. 

Edgerton High School, Edgerton, Wis. 

Ely High School, Ely, Minn. 

Englewood High School, Chicago, III. 

Escanaba High School. 

Ferris Institute. Big Rapids. 
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Flint High School. 

Fort Atkinson High School, Fort Atkinson, Wis. 

Gladstone High School. 

Grand Haven High School. 

Grand Rapids Central High School. 

Grass Lake High School. 

Hadley High School. 

Hancock High School. 

Houghton High School. 

Hyde Park High School. Hyde Park, Chicago. 111. 

Ionia High School. 

Iron Mountain High School. 

Iron wood High School. 

Ispheming High School. 

Ithaca High School. 

Janesville High School. Janesville, Wis. 

Johnstown High School, Johnstown, Pa. 

Kalamazoo High School. 

Kansas City Manual Training High School, Kansas City. Mo. 

Lake Linden High School. 

L'Anse High School. 

Lansing High School. 

Lawrenceville School, Lawrenceville, N. J. 

Ludington High School. 

Manistee High School. 

Manistique High School. 

Marinette High School, Marinette, Wis. 

Marquette High School. 

Menominee High School. 

Michigamme High School. 

Michigan Military Academy. 

Milwaukee Academy, Milwaukee, Wis. 

Milwaukee East Side High School, Milwaukee, Wis. 

Milwaukee South Side High School, Milwaukee, Wis. 

Milwaukee West Side High School, Milwaukee, Wis. 

Morgan Park Academy, Morgan Park, 111. 

Muskegon High and Hackley Manual Training Schools. 

Negaunee High School. 

Niles High School. 
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Northwestern Military Academy, Highland Park, Chicago, 

Norway High School. 

Oconto High School, Oconto, Wis. 

Oshkosh High School, Oshkosh, Wis. 

Petoskey High School. 

Phcenix High School, Phoenix, Ariz. 

Plain well High School. 

Port Huron High School. 

Princeton High School, Princeton. Ind. 

Racine College, Racine, Wis. 

Reed City High School. 

Republic High School. 

Rockford High School. 

Rutger's College Preparatory School, Princeton, N. J. 

Ryan High School, Appleton, Wis. 

Saginaw East Side High School. 

Saginaw West Side High School. 

St. Johns Military Academy, Delafield, Wis. 

St. Paul High School, St. Paul, Minn. 

San Antonio Academy, San Antonio, Tex. 

Sault Ste. Marie High School. 

Shattuck School for Boys, Faribault, Minn. 

Steele High School, Dayton, Ohio. 

Three Rivers High School. 

Toledo Central High School, Toledo, Ohio. 

Township High School, Evanston, III. 

Township High School, Oak Park, 111. 

Traverse City High School. 

University High School, Chicago, 111. 

Wayland Academy, Beaver Dam, Wis. 

Worcester Academy, Worcester, Mass. 



Admisison to the College 23 

3. Gkaduates of (^ixegss. 

Gradtiates of approved colleges are admitted upon presentation 
of their diplomas or certificates of graduation. Courses taken at 
the other institution which may he the equivalent of courses offered 
bcre; will be credited toward a degree, under the following con- 
<iitions: After an informal discussion of the previous work, which 
nust satisfy the instructors from whom credit is asked, as to its 
scope and thoroughness, provisional credits are given. If the stu- 
dent's subsequent work in this College is satisfactory, the provisional 
credits are made permanent; if unsatisfactory, the student is as- 
signed to such courses as are necessary to make up the deficiencies. 

This method is considered to be fair to the student, to the col- 
lege from which he came, and to this College. 

4. Undergraduates of Colleges. 

Undergraduates of other colleges must present certificate of 
honorable dismissal. Credits are given them under the same con- 
ditions as outlined for graduates. 

5. Special Arrangement. 

In many cases persons who have been engaged in practical work 
until upwards of nineteen years of age, desire to better their con- 
dition by obtaining an education which will be of practical use, but 
they are unable to take the time for a full high school course. Such 
men often prove to be among the best students, since they realize 
clearly the purpose of their work and the value of time. For their 
benefit the College will arrange with the principal or superintendent 
of any of its accredited schools a special course to cover a minimum 
of two years' work, and upon the student's completion of this course 
the College will accept him upon the recommendation of the prin- 
cipal or superintendent. 

This arrangement will not be entered into for prospective stu- 
dents who are under nineteen years of age, and only for those over 
nineteen years of age who can show that they have been employed 
for at least two years in some position entailing responsibility. The 
College reserves the right to withdraw this offer at any time that 
it may deem best. 
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6. SreaAi* Studsnts. 

Persons who are not candidates for a degree, and who wish 
to take special studies, are permitted to do so upon giving satis- 
factory evidence that they are able to pursue with profit the courses 
they wish to take. If they subsequently desire to become candidates 
for a degree, they must pass the required entrance examinations. 

Since its organization the College has had many students of 
mature age who came for certain training which they considered 
necessary for their subsequent work. These have proved themselves 
excellent workers,, and the College desires to extend to such persons 
every possible aid. It has assisted in this way numerous practical 
and active business men who have had years of previous experience, 
and it desires to continue a work from which valuable results have 
been obtained in the past. 
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C MECHANICS. 

Professor Fisher, Assistant Professor Grant and Mr. Rood. 

• 

C I. Aui^rtic Meclianict. 

Three times a week, sixteen weeks. To count as five-tenths 
of a credit. To be preceded by, or accompanied with A 5 
(Calculus). Professor Fisher, Assistant Professor Grant 
and Mr. Rood. 

C a. Analytic Mechanics. 

Three times a week, twelve weeks. To count as four-tenths 
of a credit. To be preceded by C i (Analytic Mechanics). 
Professor Pishcr and Assistant Professor Grant. 

F. CHEMISTRY. 

Professor Koenig, Dr. Fernekes, Dr. Koch and Mr. Wilson. 

^ I. General Experimental Chemistry. 

Twelve hours a 'H'cek, twenty-eight weeks. To count as 
eleven-tenths of a credit. Professor Koenig and Mr. Wilson. 



f 2. Blowpipe Analysis. 

Twelve hours a week, five weeks. To count as two-tenths 
of a credit. To be preceded by F i (General Experimental 
Chemistry). Professor Koenig, Dr. Koch and Mr. Wilson. 

F 3. Qualitative Analysis. 

Twelve hours a week, twenty-eight weeks. To count as 
eleven-tenths of a credit. To be preceded by F 2 (Blowpipe 
Analysis). Professor Koenig and Dr. Koch. 

F 4. Volumetric Analysis. 

Twelve hours a week, twelve weeks. To count as five-tenths 
of a credit. To be preceded by F 3 (Qualitative Analysis). 
Professor Koenig and Dr. Fernekes. 

F 7. Quantitative Analysis. 

Twelve hours a week, twenty-one weeks. To count as nine- 
tenths of a credit. To be preceded by F 4 (Volumetric 
Analysis). Professor Koenig and Dr. Fernekes. 
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M 15. Mechanical Drawing. 

Fifteen hours a week, twelve weeks. To count as six-tenths 
of a credit. Mr. DeLay, Mr. Hamilton and Mr. FkEEMAN. 

M 16. Machine Drawing. 

Fifteen hours a ueek, eleven weeks. To count as six-tenths 
of a credit. To be preceded by M 15 (Mechanical Drawing). 
Mr. DeLay, Mr. Hamilton and Mr. FkEEMAN. 

M I. Properties of Materials. 

Three times a week, twenty-three weeks. To count as seven- 
tenths of a credit. To be preceded by B i (Physics) and F i 
(General Chemistry), and preceded by, or accompanied with, 
B 4 (Physics). Assistant Professor Christensen. 

M 5. Mechanical Engineering L 

Three times a week, twelve weeks. To count as four-tenths 
of a credit. Professor Hood. 

M zi. Mechanical Engineering IL 

Fifteen hours a week, five weeks. To count as three-tenths 
of a credit. To be preceded by M 5 (Mechanical Engineering 
I.), M 15 (Mechanical Drawing), M i (Properties of Mater- 
rials) and M 2 (Shop Practice). Professor Hood. 

M 4. Mechanics of Materials. 

Three times a week, twenty- three weeks. To count as seven- 
tenths of a credit. To be preceded by M i (Properties of 
Materials), and preceded by, or accompanied with C 2 
(Analytic Mechanics). Assistant Professor Christensen. 

M 6. Testing Materials of Engineering. 

Forty-five hours a week, six weeks. To count as one credit. 
To be preceded by M 4 (Mechanics of Materials). Professor 
Hood and Assistant Professor Christensen. 

M 10. Pumps and Pumping Machinery. 

Three times a week, twelve weeks. To count as four-tenths 
of a credit. To be preceded by M 11 (Mechanical Engineering 
n.), and preceded by, or accompanied with C 2 (Analytic 
Mechanics). Professor Hood. 
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M 14. Air CompieMion and Air Machineiy. 

Three times a week, ten weeks. To count as three- tenths of 
a credit. To be preceded by M 10 (Pumps and Pumping 
>fachinery}. Professor Hood. 

X 3. Densn of Structural Joints. 

Fifteen hours a week, eleven weeks. To count as six-tenths of 
a credit. To be preceded by, or accompanied with M 4 
(Mechanics of Materials). Assistant Professor Christensen. 

X 12. Mecfaaaical Snsiiieering m. 

Three times a week, twelve weeks. To count as four-tenihs 
of a credit. To be preceded by M 11 (Mechanical Engineer- 
ing II.), and preceded by, or accompanied with C 2 (Analytic 
Mechanics), and fall term of M 4 (Mechanics of Materials). 
Professor Hood. 

M 13. Mechanical Engineering IV. 

Three times a week, ten weeks. To count as three-tenths of 
a credit. To be preceded by M 12 (Mechanical Engineering 
III.). Professor Hood. 

M 9. Mechanical Engineering Laboratory Practice. 

Forty-five hours a week, six weeks. To count as one credit. 
To be preceded by M 13 (Mechanical Engineering IV.). Pro- 
fessor Hood and Assistant Professor Christensen. 

N. ELECTRICAL ENGINEERING. 

Professor Hood and Mr, DeLay. 

N X. Electrical Engineering. 

Three hours a week, twenty-three weeks. To count as seven - 
tenths of a credit. To be preceded by M 11 (Mechanical 
Engineering II.), and B 3 (Electrical Measurements). Mr. 
DeLay. 

V ^ Electrical Laboratory Practice. 

Forty-five hours a tveek, six weeks. To count as one credit. 
To be preceded by N i (Electrical Engineering). Professor 
Hood and Mr. DeLav. 
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R. MINING ENGINEERING. 

Professor Sperr and Messrs. Baxter, Schubert, Meuche, Rose and 

Hartness. 

I i. PiindpleB of Mining. 

Eleven hours a week, sixteen weeks. To count as six-tenths 
of a credit. Excursions to the mines, etc. This subject is 
required of all candidates for the B.S. and E.M. degrees. 
To be preceded by, or accompanied with, Y i (Principles of 
Geology). Professor Spers and Mr. Meuche. 

8 a. Mine Surveying and Mining (Classroom Work). 

Three times a week, sixteen weeks. To count as five-tenths 
of a credit. To be preceded by Q i (Surveying) and R i 
(Principles of Mining). Professor Sperr and Mr. Baxter. 

R 3. Mine Surveying and Mining (Field Work). 

Fifty-four hours a tveek, five weeks. To count as one credit. 
To be preceded by R 2 (Mine Surveying and Mining), except 
for students who enter for this subject alone, who are required 
to be prepared in Algebra, Geometry, Trigonometry, and in 
the use of the transit and level. Professor Sperr, Messrs. 
Baxter, Schubert, Rose and Hartness. 

R 4. Mining Engineering. 

Three times a week, sixteen weeks. To count as five-tenths 
of a credit. To be preceded by C 2 (Analytic Mechanics), 
R 3 (Mine Surveying and Mining), and Q 2 ( Hydraulics \ 
and preceded by, or accompanied with, M 4 (Mechanics (f 
Materials). Professor Sperr. 

R 5. Mine Management and Accounts. 

Three times a week, sixteen weeks. To count as five-tenths 
of a credit. To be preceded by R 3 (Mine Surveying and 
Mining). Professor Sperr. 

R 6. Mine Ventilation. 

yine hours a week, sixteen weeks. To count as five-tenths of 
a credit. To be preceded by M 5 (Mechanical Engineering 
I.) and Q 2 (Hydraulics). Professor Sperr. 
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V. BIOLOGY. 

Professor Seaman and Mr. Hancock. 

y 2. PaUeontology. 

Twelve hours a week, twelve weeks. To count as five-tenths 
of a credit. 

W. MINERALOGY. 

Professor Seaman, and Messrs. Hancock, Bowen and Corey. 

W 4. Elementaiy Mineralogy and Ciystallosrapl^. 

Fourteen hours a zveek, twelve weeks, and three hours a wtek 
for sixteen weeks. To count as eight-tenths of a credit. Pro- 
fessor Seaman, and Messrs. Corey, Hancock and Bowen. 

W I. Ctystallography. 

Nine hours a ticek, twelve weeks. To count as four-tenths 
of a credit. To be preceded by, or accompanied with, W 4 
(Elementary Mineralog>' and Crystallography). Professor 
Sk.\m.\n, and Messrs. Corey. Bowen and Hancock. 

W 2. Mineralogy. 

Tuelvc hours a tvVt*^, sixteen weeks. To count as sevcji- 
tcnths of a credit. To be preceded by B i (Physics), F 2 
(Blowpipe Analysis), W i (Crystallography), and Y i (Prin- 
ciples of Geology). Professor Seaman, and Messrs. Ck)REV, 
Hancock and Bowen. 

W 3. Advanced Mineralogy. 

Six hours a week, twenty-three weeks. To count as five- 
tenths of a credit. To be preceded by W 2 (Mineralogy), and 
accompanied with X 2 (Petrography). Professor Seaman, 
and Messrs. (3orev. Bowen and Hancock. 

X. PSTROGRAPHY. 

Mr. Corey and Mr. Bon en. 
X I. Petrography. 

Nine hours a week, twenty-eight weeks. To count as eight- 
tenths of a credit. To be preceded by Y i (Principles of 
Geology), and preceded by. or accompanied with B 5 (Light), 
and W 4 (Elementary Mineralogy and Crystallography). 
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X a. AdTaaced Petxosrapliy. 

Nine hours a week, sixteen weeks. To count as five-tenths of 
a credit. To be preceded by X i (Petrography), and accom- 
panied with W 3 (Mineralogy). 



Y. GEOLOGY. 

Professor Seaman, and Messrs. Corey, Bozven and Hancock. 

f I. Prbtdplet of Geology. 

Two times a week, twelve weeks, and one time a week, six- 
teen weeks. To count as four-tenths of a credit. To be pre- 
ceded by, or to accompany, W 4 (Elementary Mineralogy and 
Crystallography). This subject is required of all candidates 
for B.S. and £.M. degrees. Professor Seaman, and Messrs. 
CoRCY and Bowen. 

Y 3. Physical and Chemical Geology. 

Three times a week, sixteen weeks. To count as five-tenths 
of a credit. To be preceded by W 2 (Mineralogy), and pre- 
ceded by, or accompanied with X i (Petrography). Professor 
Seaman and Mr. Corey. 

Y 1. Historical Geology. 

Nine hours a week, sixteen weeks. To count as five-tenths 
of a credit. To be preceded by V 2 (Palaeontology), and pre- 
ceded hy, or accompanied with Y 3 (Physical and Chemical 
Geology). Professor Seaman and Mr. Hancock. 

Y 4. Geological Field Work. 

Forty-five hours a week, six weeks. To count as one credit. 
To be preceded by Q i (Surveying), and Y 2 (Historical 
Geoiogy), Professor Seaman, and Messrs. Corey, Bowen 
and Hancock. 

Y 5. Economic Geology. 

Three times a week, twenty-eight weeks. To count as nine- 
tenths of a credit. To obtain credit in this subject, it is neces- 
sary to have credit in W 3 (Mineralog>'), X 2 (Petrography), 
and Y 4 (Geological Field Work). 
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J. THESIS. 

The Faculty. 
J I. Thesis. 

Properly qualified students may include the preparation of a 
thesis in their work for a degree. To count as one credit. 



PHYSICAL TRAIHING. 

Mr. Stewart. 

Classes five afternoons and three evenings each week through- 
out the year. Individual practice and general exercise at any time 
except class hours. Open to all students. 



Departments of Instruction 



A. MATHSHATICS. 

Professor Fisher, Assistant Professor Grant, Messrs. Simpson, Rood, 

Haigler and Hohl. 

As will be seen by a detailed examination of the following pages, 
the subjects of this department form the necessary foundation for 
a great part of the student's subsequent work ; and they are given as 
a preparation for this work, as well as for their value in actual 
engineering practice, and in affording mental discipline. 

It is the intention, therefore, to give the instruction in this 
department in such a manner as will make prominent those subjects 
or portions of subjects which will be of actual use to the student, 
and, later, to the engineer. The value of the study of mathematics 
in developing the power to do vigorous and logical thinking is not 
underestimated, but it is thought that the effort to master the logic 
of the subjects necessary to the engineer will afford the student 
ample opportunity to develop this power. 

Every effort is made to see that the student takes advantage of 
the opportunity thus offered. At each step of his progress he is 
required to think. The ability to describe a given method, or to 
correctly quote a given formula, and to apply either to a given case, 
is in no instance accepted as sufficient. The student is required to 
logically derive the method of formula, and to demonstrate its 
correctness. 

The courses offered in mathematics are the following: 

A X. Algebra. 

Messrs. Simpson, Rood, Haigler and Hohl. 

The course includes the Theory of Limits, Logarithms, Pro- 
gressions, Binomial Theorem, Undetermined Co-efficients, Series 
and the solution of higher equations. Special attention is paid to the 
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slide rule, graphical solutions, and practical applications. Went- 
worth's College Algebra is used as the text book. 

Three times a week, thirty- three weeks. To count as one credit. 

A a. Plane Trigonometry. 

Messrs. Simpson, Rood, Haigusr and Hohl. 

The ratio system is used exclusively, and prominence is given to 
the solution of trigonometric equations, an<l the transformation of 
trigonometric expressions. The fall term's work in A i (AIgd>ra) 
must precede or be taken along with this course. Wells's Plane and 
Spherical Trigonometry is used as the text book. 

Three times a week, twelve weeks, fall term. To count as four- 
tenths of a credit. 

A 3. Spherical Trigonometzy. 

Professor Fisher, Assistant Professor Gr.^nt, Messrs. Simpson and 

Rood. 

Under this head is given the solution^ of Right and Oblique 
spherical triangles with application to the simpler problems of 
Spherical Astronomy, such as the student will need in his sur- 
veying. 

The text used is the same as A 2 (Plane Trigonometry). 

Tzio times a week, winter term and first five weeks of the spring 
term. To count as three-tenths of a credit. Must be preceded by 
A 2 (Plane Trigonometry). 

A 4. Analytic Geometry. 

Assistant Professor Grant, Messrs. Simpson, Rood, Haigler and 

Hohl, 

The course covers the straight line, conic sections, a few higher 
plane curves, transformation of co-ordinates, general equations of 
the second degree, and an introduction to geometry of three dimen- 
sions. The object is to familiarize the student with methods rather 
than with any set of curves. Given partly by lectures and partly 
from Tanner & Allen's Analytic Geometry. 
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Four times a week, twenty-one weeks, winter and spring terms. 
To count as nine-tenths of a credit. Must be preceded by A 2 
(Plane Trigonometry), and preceded by, or accompanied with A i 
(Algebra). 



A 5. Diifexentul and Integral Calcnlna. 

Professor Fishcr and Assistant Professor Grant. 

The Differential (Calculus is developed from a rate as its funda- 
mental notion. The Integral Calculus is from the beginning treated 
as a method of summation. The object of the course is to give 
the student a thorough working knowledge of the subject, to put 
him in possession of a tool of which he can afterward make efficient 
use. It is believed that this can best be accomplished by giving 
him a rigorously logical basis for his methods and formulas; and 
the attempt to do this is therefore made. Applications of differen- 
tiation to Expansion in Series, Indeterminate Forms, Maxima and 
Minima, etc., are treated; while problems of Area, Volume, Work, 
Pressure, etc., introduce the subject of integration, and their treat- 
ment is carried along simultaneously with that of methods. Approx- 
imate methods of integration, including the polar pkinimeter, receive 
particular attention. 

The (Calculus is given by lectures, with printed notes, and 
Taylor's Differential and Integral Calculus as a text book. Four 
times a week, twenty-eight weeks, fall, winter and first half of spring 
terms. To count as eleven-tenths of a credit. Must be preceded by 
A 4 (Analytic Geometry), and B i (Physics), and preceded by, or 
accompanied with B 4 (Physics). 

A 6. Introduction to Differential Equations. 

Professor Fisher. 

An introduction to Differential Equations, which includes the 
treatment of those special equations which the student will meet in 
his study of Mechanics and Electricity. 

The course is given by lectures and recitations. Four times a 
week, last five weeks of the spring term. To count as two-tenths of 
a credit. Open to those who have credit for A 5 (Calculus). 
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B. PHYSICS. 

The President, Professor Fisher, Assistant Professor Grant, Messrs. 

Haigler, Simpson, Rood and Hohl. 

The aim in the department of Physics, as in that of Mathematics, 
is to select such objects as have, directly or indirectly, a bearing 
on the practical work of the mining engineer, and to treat these in 
as practical a manner as possible. The instruction's given by the 
laboratory method. The student goes at once into the laboratory, 
and there, under the direction of the instructors, experiments for 
himself. The experiments are mostly quantitative. 

So far as possible, mere mechanical following of direction is 
excluded, and intelligent thinking is made necessary to the accom- 
plishment of the work. Every effort is put forth to have the student 
clearly develop and fix in his mind the principles of Physics which 
he will afterward use, and also to lay the foundation for that skill 
in accurate determination of quantity and care of delicate apparatus 
which are needed by the practical engineer. Accuracy and order 
are insisted on from the first. Each student receives individual 
attention, and, with the exception of a few experiments requiring 
more than one observer, he does his work independently of all other 
students. 

The work of the laboratory is accompanied by illustrated lec- 
tures, and by text-book and recitation work. 

The department is equipped with a good assortment of modem 
apparatus for lecture illustration and individual experiment. 

B I. General Physics. 

Professor Fisher, Assistant Professor Grant, Messrs. Haigler, 

Simpson^ Rood and Hohl. 

An elementary course including Mechanics, Heat and Light. 
Lecture, recitation and laboratory work proceed together through- 
out the course. The geometrical side of Light is developed mostly 
in the laboratory, the wave theory in the lecture room with the 
optical lantern and the arc light. 

Twelve hours a week, twenty-one weeks, winter and spring 
terms. To count as eight-tenths of a credit. Must be preceded by, 
or accompanied with, A i (Algebra) and A 2 (Plane Trigonometry). 
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B a. Physical Measniements. 

Professor Fisher and Assistant Professor Grant. 

A more advanced course in measurements of precision, open to 
those who have taken B i and B 4 (Physics). The work offered 
will be mainly in the determination of densities, moments of inertia, 
calorimetry and photometry. Each student will work independently 
of all others, and to a considerable extent the choice of the line of 
work he is to pursue will lie with him. Text books are Nichol's 
Manual of Laboratory Physics, and Stewart and Gee's Elementary 
Practical Physics, Vols. I and III. 

Twenty-four hours a week, last five weeks of the spring term. 
To count as four-tenths of a credit. 

B 3. Electrical Measurements. 

Professor Fisher and Mr. Hohl. 

The increasing use of electricity in mining and related industries 
has caused the Michigan College of Mines to give particular atten- 
tion to this subject. 

This course is offered to those who are making Electrical Enjgi- 
neering their principal subject, to those who intend taking up Elec- 
trolytic or Electro-metallurgical work, and to any others who wish 
to become familiar with those modem methods of electrical measure- 
ment necessary wherever there is made any practical application of 
this agent. 

In the coursp are included the measurement of Current, Resist- 
ance, Potential Difference, Electromotive Force, Quantity, Capacity, 
Mutual and Self Induction, Strength of Field, etc. 

In the lecture room the theory of a given measurement is taken 
up; then the construction and calibration of the instrument used in 
the measurement are studied, the instrument being at hand for 
inspection; and, finally, in the laboratory, the student calibrates, if 
necessary, and uses the instrument in making the measurement. 

Examples of all the principal instruments used in modern elec- 
trical methods are owned by this institution, and are available for 
the work of this course. 

The text books are Carhart and Patterson's Electrical Measure- 
ments, and Nichol's Laboratory Manual. 
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Nine hours a iveek, sixteen weeks in the winter and first five 
weeks of spring terms. To count as five-tenths of a credit. To 
be preceded by C i (Analytic Mechanics). 

B 4. General Physics. 

Professor Fisher, Assistant Professor Grant, Messrs. Haigler, 

Simpson, Rood and Hohl. 

Subject B 4 continues the work begun in B i, and includes Heat 
and an elementary course in Magnetism and Electricity. Text books 
used are Glazcbrook's Heat, printed notes on Magnetism and Elec- 
tricity, and Jackson*s Electricity and Magnetism. 

Tzvelve hours a ueek, twelve weeks, fall term. To count as 
five-tenths of a credit. To be preceded by B i (Physics). 

B 5. Light. 

The President and Professor Fisher. 

A more advanced course continuing the work begun in this 
subject in B I (Physics). The course is designed particularly for 
those students who desire to take up Petrography. It deals chiefly 
with polarization. The subject is presented by experimental lectures 
which are followed up with individual experiment. A very complete 
outfit of projection apparatus made by Newton & Co., London, is 
in the possession of the department for use in this course. 

Six hours a iveek, twelve weeks. Fall term. To count as two- 
tenths of a credit. To be preceded by B i (Physics). 



C. MECHANICS. 

Professor Fisher ^ Assistant Professor Grant and Mr. Rood. 

An attempt is made in Mechanics to develop the essential prin- 
ciples, and to render the student proficient in applying them to 
practical rather than theoretical problems. To this end a large 
number of problems are solved which, so far as possible, are selected 
from machines or structures with which the student is already 
familiar, or the study of which he is subsequently to take up. 
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C I. AaAlytic Mcchmlcs. 

Professor Fisher^ Assistant Professor Grant and Mr. Rood. 

Church's Mechanics of Engineering, Parts I and II, Statics and 
Dynamics, is made the basis of this and the following course. 

Subject C I occupies three hours in class room and three in the 
Laboratory each week for sixteen weeks, in the winter and first half 
of spring terms. To count as five-tenths of a credit. 

To be preceded by, or accompanied with, A 5 (Calculus). 

C a. Analytic Mechaiiics. 

Professor Fisher and Assistant Professor Grant. 

Subject C 2 continues the work begun in C i, and is given three 
hours in dass room and three in the laboratory each week, twelve 
weeks, in the fall term. To count as four-tenths of a credit. 

To be preceded by C i (Analytic Mechanics). 



F. CHEMISTRY. 
Professor Koenig, and Dr. Fertiekes, Dr. Koch and Mr. Wilson. 

Eqmipme&t. 

The Laboratory for General and Experimental Chemistry is a 
room 31^ X51 feet, situated in the basement of the northeast wing 
of the Chemistry building. The room receives light from three of 
its sides. Five desks provide table and closet space for ninety 
students. A continuous hood runs arotmd three walls of the room 
with a total length of 102 feet, enabling forty-five students to make 
use of the hood at one time. The north wall hood is six feet high 
and is made fire proof. Here all experiments requiring high 
temperature are performed in wind furnaces, muffle furnaces and 
gas furnaces. The instructor's private room opens into the main 
laboratory. Another adjoining room contains all the special appa- 
ratus, which is accessible to the students through the instructor. 

The Laboratory for Qualitative Analysis occupies the west wing 
of the main floor. The room is 40 x 33 feet. Five desks give work- 
ing and closet space for sixty-four students, with one sink for four 
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is located at the east end of the second floor. This room seats 132 
students in nine rows, each row being three inches higher than the 
preceding one. The lecture desk is furnished in the modem man- 
ner, with the electric current, and switch-board arrangements, also 
with water, gas and compressed air. The desk is unobstructed by 
any hood. Experiments generating noxious gases are carried on 
in a hood which stands in the adjoining preparation room behind a 
movable glass panel. When the latter is raised the apparatus under 
the hood will be visible from all parts of the room. Provision is 
made lor the display of charts and diagrams in front of and above 
the blade-boards behind the lecture table. 

The supply clerk's office and store-rooms are located in the 
basement, but are connected with the main floor by means of a dumb 
waitan^ 

F I. General Experimental Chemiatiy. 

Professor Koenic and Mr. Wilson. 

Twelve hours a week, twenty-eight weeks; one recitation, three 
lectures, and six hours of laboratory work each week; to count as 
eleven-tenths of a credit. 

The instruction in this subject covers the following ground : 

First. Experiments with the common metals, their action when 
heated in air, and when heated in the absence of air; discovery of 
the composite nature of air; a life sustaining part (ozone) ; a life 
destroying part (azote). Specific gravity of azote by direct weight 
and of ozone by calculation. The increase in weight of metals when 
heated in air, discovery of ozonites (oxides). Ratio of increase. 
Burning of sulphur in air, discovery of a gaseous sulphur ozonite 
possessing an acid taste; change of the name ozone into oxygen. 
Restoration of the original metals from the oxyds by the action 
of charcoal ; hence the notion of elements or simple bodies. Action 
of the common metals at a red heat upon steam, the forming of 
bodies similar to the oxides and of an inflammable gas ; discovery of 
hydrogen and its properties. Proving the identity of water oxides 
with air oxides, hence the conclusion that water is a combination of 
oxygen with hydrogen. 

Second, (i) The study of copperas or vitriol. Under the 
action of heat it yields an oily liquid — the oil of vitriol. Correlation 
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(7) The study of bone-ash and discovery of phosphorus-oxides 
and hydroxides of pbo^honis. 

(8) The study of borax and quartz ; borum and silicon. 

(9) Theoretical deductions. Electrolysis. Thermo-chemistry. 
Structural and stereographic formulae. 

The students may take notes during the lectures but are not 
required to do so, so that the whole attention can be given to the 
following of the manipulation in the experiments. 

F 1. Blowpipe Audyaia. 

Professor Koenig, Dr. Koch and Mr. Wilson. 

Twelve hours a week, five weeks. Two lectures, one recitation 
and eight hours of laboratory work each week. To count as two- 
taths of a credit. The lectures are merely a continuous set of 
demoostrations by the professor to show how the reactions should 
kmade. 

This is a short course in Qualitative Analysis in which pref- 
otnce is given to reactions in the igneous way, so that students 
nay be enabled to take the course in Mineralogy with full benefit. 

Brush's tables and Landauer's small treatise are referred to. 

To be preceded by F i (General Chemistry). 

f }. Qoalitntive Annlysia. 

Professor Koenig and Dr. Koch. 

Twelve hours a tveek, twenty-eight weeks. Two lectures, one 
fcdtation and eight hours of laboratory work each week. To count 
as deven-tenths of a credit. To be preceded by F 2 (Blowpipe 
Aadysis). 

This course embraces the chemistry of the metals and their 
efcttkally important salts. In the case of gold, for instance, the 
limt receives 200 mgrs. of the pure metal and after having con- 
ted it into the prescribed compounds and studied the reactions, 
mast return the gold as pure metal. As this is time-taking the 
ne has been extended beyond the usual limit. 
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F 4. Yolvmetiic AaaljnU. 

Professor Kocnic and Dr. Feknekes. 

Twelve hours a week, for twelve weeks. To count as five-tenths 
of a credit Two lectures and one recitation a week. To be pre- 
ceded by F 3 (Qualitative Analysis). 

The course comprises: Alkalimetry, acidemetry. Volumetric 
analysis of limestone and marl. Analysis of copper ores by gravi- 
metric, volumetric, colorimetric and electrolytic methods in order 
that the student may learn their relative merits. Permanganate, 
dichromate and iodometric methods. 

Sutton's Volumetric Analysis for reference. 

F 5. Advanced Quantitative Analysis. 

Professor Koenig. 

Tivelve hours a week, thirty-three weeks. One lecture, one 
recitation and eight hours of laboratory work a week. To count as 
twelve-tenths of a credit. 

This course embraces : the analysis of fats, oils and soaps ; the 
extraction and estimation of poisons; the analysis of fertilizers; the 
analysis of explosives; the estimation and separation of the rare 
elements in minerals; analysis of samarskite; nitrometry, and oxy- 
genometry. Gas Analysis, according to Bunsen, Hempel and 
Winkler. Theoretical chemistry. 

To be preceded by, or accompanied with F 7 (Quantitative 
Analysis). 

F 6. Synthetic and Theoretical Chemistiy. 

Professor Koenig. 

Eighteen hours a iveek, thirty-three weeks. To count as two 
credits. Candidates must have completed subjects F 7 (Quantitative 
Analysis), F 5 (Advanced Quantitative Analysis) and W 3 (Miner- 
alogy). 

This course is intended as an amplification of the course in 
General Chemistry, to cultivate the field of original discovery and 
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invention; to produce with known reactions a desired commercial 
result. The modem theories based upon the physico-chemical 
researches of late years are to be fully discussed and compared with 
former notions upon the constitution of chemical compounds. 
Students who wish to take this course must have shown by their 
prerknis work that they possess the required originality of mind 
and practical sense. To all others it is a waste of time. The stu- 
dents are required to read much chemical literature and to discuss 
their reading in a seminar to be appointed from time to time. The 
subjects of experimentation may either originate with the student 
or may be suggested by the professor. 

The student must keep a minute account of all his work, in 
arranging the apparatus, as well as in the actual experiment, whether 
the latter be a failure or a success. 

F 7. Qnantitatiye Analysis. 

Professor Koenig and Dr. Fkrnekes. 

Twelve hours a week, twenty-one weeks; two lectures and one 
recitation a week. To count as nine-tenths of a credit. 

Course embraces: (i) Analysis of iron ores. The sample is 
made up to contain all the elements likely to be of importance in 
iron ores. In the soluble portion are to be determined volumetrically 
iron, copper, manganese, phosphorus, sulphur. In the insoluble por- 
tion are determined the oxides Si02, Ti02, Cr203, Fe203, CaO and 
MgO by gravimetric methods. (2) Analysis of Pig Iron and Steel, 
including colorimetric estimation of carbon and manganese. (3) 
Analysis of Matte and Speiss, embracing the separations of arsenic, 
antimony, tin, bismuth, silver, copper, cadmium, zinc and iron. 

The lecture notes serve as a guide, but the student is referred 
to the digests of Fresenius, Classen, E. F. Smith. 

To be preceded by F 4 (Volumetric Analysis). 
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(6) Refractory fnaterials, basic, neutral and acid and their appli- 
cation. 

(7) Gold, Roasting, Cyaniding, Chlorination. 

(8) Stiver, Ores and their occurrence. Roasting, Hyposul- 
phite leaching, Russell process. Cyaniding of silver ores. 

(9) Iron. Blast furnace production of pig iron. Ores of iron, 
blast fnmace and accessories, blast furnace reactions, calculation of 
fumaCce diarges, pig iron. 

(10) Copper (with accompanying gold and silver). Ores of 
cof^r. Roasting, blast furnace matte smelting, pyritic smelting, 
reverfoeratory matte smelting. Smelting of oxidized copper ores to 
pig copper. Refining to blister copper. Copper converting. Hydro- 
metallurgy of copper. 

(11) Lead (with gold, silver and copper). Lead and other ores, 
classification and sampling of ores. Crushing, roasting, and bedding 
ores. Smelting ores for lead only. Blast furnace smelting with lead 
as collector. Calculation of charges. Furnace products and their 
treatment. Costs in smelting. 

(12) Zinc, Ores of zinc. Roasting. Retorting and furnaces. 

(13) Refining of crude metals and products of ore reduction. 
Refining base bullion, of matte and blister copper, of gold and silver 
bullion, of pig iron into steel and wrought iron. 

(14) Commercial aspects of the treatment of ores. Prices and 
marketing, sampling, assaying and grading. Labor and prices. 
Management of labor (American, Mexican and other). Rules of 
works. Skilled and unskilled labor. Duties of office force. Disci- 
pline. Pay and salaries. Supplies, accounts, estimates and costs. 

(15) Estimates, of works or plants, operations and profits. 
Values of ores. 

6 3. Metalliirgical Laboratoiy Practice. 

Professor Austin and Mr. Copeland. 

Nine hours a week, twenty-eight weeks, fall, winter and first 
half of spring terms. To count as nine-tenths of a credit. To be 
preceded by F 4 (Volumetric Analysis) and G i (Assaying), and 
preceded by, or accompanied with G 2 (MeUllurgy). 



Departments of Instruction 53 

Conjoigton on Corporation Management will be used as a text 
book, and references will be looked up and notes made by the 
student. 

G 6. Metallvrsical Accounting. 

Nine hours a week, sixteen weeks, winter and first half of spring 
terms. To count as five-tenths of a credit. To be preceded by, or 
accompanied with G 2 (Metallurgy). 

The course of instruction includes the accounting and book- 
keeping necessary in a metallurgical works. It takes up the costs 
and expenses of operation, of ore supply, fuel, fluxes, by-products 
and markets. It considers sinking funds, insurance, deterioration 
and repairs, balance sheets and annual statements. 

G 7. Practice Work in Metallurgy. 

Professor Austin and Mr. Copeland. 

Forty-Hve hours a week, three weeks, first half of summer term. 
Blast furnace work. To count as five-tenths of a credit. To be 
preceded by G 3 (Metallurgical liaboratory Practice). 

The blast furnace practice will include the receiving, sampling 
and bedding of the ores, assaying and determining the ores, fluxes 
and fuel. Starting and operating the blast furnace. Cleaning up, 
sampling and analyzing the products and determining the metallur- 
gical losses. Besides the student will be required to keep a set of 
accounts of all the operations, to determine the profits and losses of 
the smelting operations and the costs of smelting the various ores. 



S. ORE DRESSING. 

Professor Austin and Mr. Copeland. 

8 a. Ore Dressing. 

Professor Austin and Mr. Copeland. 

Two hours a week in class room and three hours in laboratory, 
sixteen weeks, winter term and first half of spring term. Also 
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It contains a Blake crusher, a Comet crusher, a pair of crushing 
rolls, a three stamp battery, a set (three) of trommels, two Hartz 
jigs, a Spitzkasten, a Prue Vanner, a Rittinger table, a Standard 
concentrator, a Calumet classifier, a Bridgman and Vezin sampler, 
and a sample grinder, together with minor machinery. 



M. MECHANICAL ENGINBERING. 

Professor Hood, Assistant Professor Christensen, Messrs. DeLay, 
McGrath, Johnson, Richards, Hamilton and Freeman. 

The successful and economical operation of any mine depends 
so largely upon the judicious selection, proper design and skilful 
operation of the power plant and general machinery, that the College 
offers a course in mechanical engineering specially designed to pre- 
pare the student to take up such work. 

The aim has been to so use those Mechanical Engineering sub- 
jects of special prominence in mining work as to give the student 
thorough training, and to indicate the methods of study and observa- 
tion to be followed after graduation, should he decide to take up any 
branch of Mechanical Engineering as his specialty. 

Throughout the whole course the attempt is made to present 
clearly the theory underlying each part of the work, and to fix and 
illustrate the theory by practical exercises in the shop, laboratory, 
draughting room, or reference to neighboring mine equipments. 

Mechanical Engineering Building. 

The workshops, mechanical laboratories, electrical engineering 
laboratories, and the draughting room, are located in the Mechanical 
Engineering Building. 

Courses in the following subjects are offered: 

M I. Properties of Materials of Engineering. 

Assistant Professor Christensen. 

General mechanical properties of metals ; cast and wrought iron, 
steel, copper, brass and bronzes; lime, cement, concrete and brick; 
paints; timber and cordage; etc. 



Departments of Instruction 57 

Sktf Sqidpiiieiit. 

In addition to necessary work benches and hand tools, the shop 
contains — 

One 24-inch by 16-foot New Haven Tool Co.*s lathe. 

One 16-inch by 6-foot Lodge & Shipley lathe. 

Two 14-inch by 5-foot Lodge & Shipley lathes. 

Six 14-inch by 6-foot Reed lathes. 

One 14-inch by 8-foot Reed lathe. 

One 14-inch by 6-foot Lodge & Davis lathe. 

One 13-inch by 5-foot Putnam lathe. 

One 12-inch by 5- foot Prentis lathe. 

One No. 2 Landis Grinder for hardened steel work. 

One 24x24x8' Whitcomb planer. 

One 20x20x4' Wm. Sellers & Co. planer. 

One 16* Gould & Eberhardt shaper. 

One 10" Traverse head shaper. 

One 34" Blaisdel drill press. 

One 20" Lodge & Davis drill press. 

One sensitive drill. 

One twist drill grinder. 

One No. V/2 Cincinnati tool room milling machine. 

Three emery tool grinders. 

One buf&ng wheel. 

One Power hack saw. 

One 2-inch pipe and bolt machine. 

One Arbor press. 

One steam hammer. 

The assortment of chucks, taps, drills, reamers and general tools 
is extensive. For practice in pipe fitting a separate bench has been 
provided; a complete set of pipe tools, and a supply of pipe and 
fittings up to two inches inclusive are in stock. 

The blacksmith shop occupies a room 26x43 and is completely 
equipped with eight forges and the necessary hand and power tools. 

The pattern shop contains ten wood lathes, a pattern maker's 
lathe to swing five feet, a 33-inch Fay band saw, a Beach jig saw, a 
24-inch Fay hand planer and joiner, a 24-inch pony planer, Colbum 
universal saw bench, emery wheels and grindstones, gouge grinder, 
steam glue heaters, an extensive assortment of hand tools and appli- 
ances, and the necessary work-benches and vises. 
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skm or absorption, Heath's stop-watch speed counter. Tabor speed 
counter, Schaeffer & Budenburg tachometer, pantographs, Hine & 
Robertson reducing motion, draught gauges. Ashcroft boiler test 
pump and gauge, gauges for use with water or steam, one gauge 
tester of the Ashcroft pattern, Ashcroft pyrometer, Bristol recording 
gauge, one Hancock ejector, a number of working injectors, with 
cut models of same, Buffalo scales of several patterns, Bumham, 
Worthington and Davidson pumps, Prony brakes, Deane and Marsh 
pumps, cut to show the interior mechanism, parts of various sec- 
tional boilers, etc. 

By far the most important equipment consists of such apparatus 
as the kindness of various mines in the iron and copper district in 
the immediate neighborhood has placed at the service of the insti- 
tution for testing. There are available for test some of the most 
extensive and interesting machinery to be found in any mining loca- 
tion, including hoisting engines, air compressors, pumps and boilers 
of many kinds. So far as possible these opportunities are used in 
preference to the college equipment. 

M lo. Pumps and Pumping liachineiy. 

Professor Hood. 

Three times a week, twelve weeks, fall term. To count as four- 
tenths of a credit. To be preceded by M ii (Mechanical Engineer- 
ing II.), and preceded by, or accompanied with C 2 (Analytic 
Mechanics). 

Discussion of pump problems and of pump details, such as pis- 
tons, plungers, and methods of packing them; size of suction and 
delivery pipes, air and vacuum chambers, etc. Types of pumps — 
force pumps, crank and fly wheel, direct acting, duplex, compound 
and triple expansion pumps, fire, mine, rotary, centrifugal, and high 
duty pumps. Duty trials of pumps. Barr's Pumping Machinery, 
and lectures. 



M IX. Mechanical Engineering XL 

Professor Hood. 

Fifteen hours a week, first five weeks of spring term. To count 
as three-tenths of a credit. To be preceded by M 5 (Mechanical 
Engineering I.), M 15 (Mechanical Drawing). M i (Properties of 
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Room mmd Eqmpwunt, 

The Draaghting Room is 25 x 97 feet, with a 26 x 34-foot annex, 
containing instrnctors' offices, bine-print room, lavatory, etc The 
room is on the north side of the boilding, thereby insuring freedom 
from shadows at any pan of the day. It is provided with electric 
lights so arranged as to permit night work with the minimum of 
discomfort. The drawing tables provide each student with pri\*ate 
lockers for his materials and a rack for board and T-square. There 
are son and electric blue-printing equipments, etc. There are also 
cut models of pumps, injeaors, valve gears, drawing of machinery, 
etc.. used as illustrative material. 

M i6k Martrime Drawmg. . 

Messrs. DcLav, H.\milton and Freeman. 

Fr'Ufn kcmrs a zceek, eleven weeks, winter term. To count as 
>:\-ienths of a credit. To be preceded by M 15 (Mechanical Draw- 
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Mak:n^ 01 complete working drawings of various details of 
!:uchre construction from drawings, sketches of models. Tracing 
anvl b'lie-printing. .Anthony's Machine Drawing. 

N. ELECTRICAL ENGIHEERING. 

professor Hood and \fr. DeLay. 

The rapid development of elearical methods as applied to a 
>\:de Iteld of mining practice in lighting, power transmission, and 
f.^culJursic-ji! manipulation, makes a broad knowledge of the prin- 
ciples of electricity necessar>- to the well-equipped mining engineer. 
A study of electrical engineering, both fixes these principles and 
jjtxes sv>me familiarity with current engineering practice. Such sub- 
KVts as are of special prominence in mining are naturally accentuated 
herxr. The cv>urses outlined are as follows : 

N i« Electrical EsfiMeiiag. 

Mr. DkLav. 

An ininxluctory course presenting dynamo and motor construc- 
tion. tnmsK^rmers, sec\>ndar>* batteries, lamps, etc, and questions 
•vncennng their selection, installation, care and wiring for light and 
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power. Electrical Engineering by Rosenberg, Gee and Kinzbrunner, 
and Badt's Incandescent Wiring Hand-Book. Three times a week, 
twenty-three weeks, fall and winter terms. To count as seven-tenths 
of a credit To be preceded by M 11 (Mechanical Engineering II), 
and preceded by, or accompanied with B 3 (Electrical Measure- 
ments). 

H 3. Blectzical Engmeering: Laboratoxy Practice. 

Professor Hood and Mr. De Lay. 

Experimental work in the Electrical Laboratory, having for its 
object the familiarizing of the student with the general construction, 
running and testing of the common forms of electrical apparatus 
used in lighting and power transmission. The laboratory affords 
practice with direct, alternating and polyphase currents, incandes- 
cent and arc lighting, and motors on constant potential, constant 
current and polyphase circuits. 

The equipment includes two direct current dynamos with four 
motors. A 33 K. W., 1,000 Volt, alternating current machine. One 
70 K. W. and one 15 K. W. three-phase generator with several mo- 
tors. Two arc light machines, one constant current motor, a 60 Cell 
Storage Battery, all with suitable switch board, instruments, trans- 
formers and laboratory measuring instruments. 

Forty-Ave hours a week, second six weeks of summer term. To 
count as one credit. To be preceded by N i (Electrical Engineer- 
ing). 

Q. CIVIL ENGINEERING. 

Professor Sperr, and Messrs. Baxter, Schubert, Mcuche, Rose and — . 

Q I. Snrreiang (Field Work). 

Professors Sperr, and Messrs. Baxter, Schubert. Rose and — 

Fifty hours a week, twelve weeks, summer term. Beginning 
about the first of June each year. To count as two and two-tenths 
credits. To be preceded by A 3 (Spherical Trignometry) and Q 4 
(Topographical Drawing), except that persons of experience, who 
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Mai» are reqaired to be made of the mining daim pacing survey, 
the mining claim official san*cy, the azimuth and repetition traverse 
surveys, the farm sanrey. the sudia survey, the city survey, and the 
railroad survey. 

The dass is divided into squads, with just a sufficient number 
in the squad to do the required work. By rotation each member of 
the dass is required to do every different kind of work with every 
different instrument used, make a full set of notes of the work done 
by his squad, and from these notes make the maps in the drawing 
nxNn. 

The equipment for instruction comprises the following set of 
instruments : 

Five Buff k Berger transits. 

Four C L. Berger & Sons transits. 

Three Heller ft Brightly transits. 

Two Fauih ft Co. transits. 

Five \V. ft L- E. Gurley transits. 

One .Mahn ft Co. transit. 

Two Buff ft Buff transits. 

K:gh: \V. ft L. E. Gurley Engineer's levels. 

Thref Heller ft Brightly Engineer's levels. 

One Buff ft Berger Engineer's levels. 

Two C. L. Berger ft Sons Engineer's levels. 

One Buff ft Berger plane table. 

One C. L- Berger ft Sons plane table. 

Two W. ft L. E. Gurley plane ubles. 

Five W. ft L. E. Gurley Burt solar compasses. 

Seven W. ft L. E. Gurley Surveyor's compasses. 

Five Brunton pocket mine transits. 

Ten water levels. 

Forty-eight Locke hand levels. 

In addition to these more expensive instruments the College 
owns the necessarj' number of chains, steel tapes, poles, rods. etc. 

The furnishing of the Surveying apparatus by the College is a 

heavy expense to the institution, and while losses due to ordinary 

and legitimate wear and tear of the instruments are borne by the 

College, any injuries due to carelessness on the part of the student 

Mt^t be made good by him. 
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Every student is required to provide himself with a steel pocket 
tape graduated to feet and tenths, and not less than 25 feet long, a 
pocket compass, a reading lens, a wood ax, a timber pencil, a field 
book, and drawing instruments as in Q 4 (Topographical Drawing). 

Text books: Theory and Practice of Surveying, Johnson; Field 
Engineering, Searle. 

Q a. Hydraulict. 

Mr. Baxter. 

Three times a week, sixteen weeks, winter and first half of 
spring term. To count as five-tenths of a credit. To be preceded 
by R I (Principles of Mining), and preceded by, or accompanied 
with A 5 (Calculus). 

Recitations and problems on the following: 

1. Hydrostatics. 

2. Theoretical hydraulics. 

3. Flow through orifices. 

4. Flow over weirs. 

5. Flow through tubes. 

6. Flow in pipes. 

7. Flow in conduits and canals. 

8. Flow in rivers. 

9. Measurement of water power. 

10. Dynamic pressure of flowing water. 

11. Water wheels. 

12. Turbines. 

Text Book: Treatise on Hydraulics, Merriman. 

Q 3. Hydraulics. 

Professor Sperr and Mr. Baxter. 

Two hours a week in lecture room and seven hours in labor- 
atory, sixteen weeks, winter and first half of spring terms. To 
count as five-tenths of a credit. To be preceded by Q 2 (Hydraulics) 
and M 5 (Mechanical Engineering I.). 

The Hydraulic Laboratory is provided with two main reservoirs, 
steel supply reservoir of 18.000 gallons capacity in the tower of 
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Instmments Keqnired. 

One 5-inch right line pen. 

One swivel curve pen. 

One 55^-inch compass (pivot joint) with hair spring, pen, 
pencil, points and extension bar. 

One 3^4 -inch bow pen. 

One 3J4-inch bow pencil. 

One 3% -inch bow dividers. 

One protractor. 

One 1 2-inch triangular decimal scale. 

One lO-inch 30x6o-degree amber triangle. 

One 9-inch 45-degree amber triangle. 

One-half dozen thumb tacks. 

One bottle Higgins' black water-proof drawing ink. 

One bottle Higgins' carmine drawing ink. 

One rubber pencil eraser. 

One ink eraser. 

One sponge rubber. 

One 6H. pencil. 

One piece chamois skin, about 12x8 inches. 

One-half pan each, moist colors, as follows : Prussian blue, 
burnt sienna. 

Two No. I Spencerian pens, with holder. 

Two mapping or crow quill pens, with holder. 

Two ball pointed pens. 

All instruments must be of first-class quality. Students will not 
be allowed to work with inferior instruments. Articles in the above 
list may be purchased by students at the College. 

Text Books: 

A System of Free-hand Lettering, Reinhardt. 
The Theory and Practice of Lettering, Sherman. 
Theory and Practice of Surveying, Johnson. 

Q 5. Surveying (OfGlce Work). 

Mr. Meuche. 
« 
Ten hours a zveek for eleven weeks, winter term. To count as 

four-tenths of a credit. To be preceded by Q i (Surveying). 
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In this course the objects and purposes of the field and railroad 
survejring are more fully developed, — new points are taken up in the 
text by lecture and recitation, and practice is given in the drawing 
room involving methods and instruments used in the surveyor's 
office. 

Text Books: 

Notes and Library References. 

The Theory and Practice of Surveying, Johnson. 

Q 6. Graphical Statics. 

Messrs. Schubert and Rose. 

Twelve hours a week (one lecture, two recitations and nine 
hours in drawing room), twelve weeks, fall term. To count as five- 
tenths of a credit. To be preceded by B i (Physics), and M 15 
(Mechanical Drawing). 

This subject is designed to teach the theory of the graphical 
analysis of stresses in structures, under the action of steady and 
moving loads, and the pressure of the wind. For example, the solu- 
tion of a certain class of roof trusses is taken up in the lecture. 
The student is assigned a number of preblems on the different types 
of trusses in this class, to be solved in the drawing room by aid of 
the text book and such individual instruction as may be necessary. 
For this problem he would be required to report the nature and 
value of the stress in each member of the truss under the various 
loads specified, each student being given different conditions and 
data. 

Text Book: 

Graphical Analysis of Roof Trusses, Greene. 

Q 7. Engiiieering Design and Constmction. 

Professor Sperr and Mr. Meuche. 

Twelve hours a week, sixteen weeks, winter and first half of 
spring terms. To count as seven-tenths of a credit. To be preceded 
by M 15 (Mechanical Drawing), Q 6 (Graphical Statics), and pre- 
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Text Book: 

Ore and Stone Mining, Foster. 

R 2. Miae Svrrvyiaf and Ktauif (Qaasroom Woric). 

Professor Spckk and Mr. Baxtek. 

Nine hours a week, sixteen weeks, winter and first half of spring 
terms. To count as five-tenths of a credit. To be preceded by Q i 
(Surv'e3ring) and R i (Principles of Mining). 

OUTLINE OF THE SUBJECT. 

I. MINE SURVEYING. 

1 . E>efinition. 

2. Objects and Purposes. 

3. Maps Required. 

4. Instruments Used. 

5. Adjustment of the Transit. 

a. Adjustment of the Side Telescope. 

b. Adjustment of the Top Telescope. 

6. The Reference Line. 

7. Connection of the surface with the underground sur\'ey 
through an inclined shaft or slope. 

a. Form of Notes. 

b. Problems. 

8. Connection of the surface with the underground sur\-ey 
through a vertical shaft. 

a. With the Transit. 

b. By means of Plumb Lines. 

9. Methods of Traversing Underground. 

10. Surveying of Coal Mines. 

a. Putting up Sights. 

b. Taking up Rooms, etc. 

11. Determination of Strike and Dip. 

II. MINING. 

I. Coal Mining. 

a. Prospecting the Property. 

b. Locating the Shaft, Slope or Drift. 

c. Laying out the Mine. 
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2. Iron Ore Mining. 

a. Prospecting the Deposit. 

b. Locating the Shaft. 

c La3ring out the Mine. 

3. Mine Timbering. 

a. Drifts and Levels. 

b. Stopes. 

c. Raises and Chutes. 

The instruction is given from private notes and from references 
to professional papers to be found in the College library. 

S 3. Mine Snrreyiiig and Mining (Field Work). 

Professor Spers and Messrs. Baxter, Schubert, Rose and Hart- 

NESS. 

I 
Fifty- four hours a week, five weeks, last half of spring term. 

To count as one credit. To be preceded by R 2 (Mine Surveying 
and Mining), except for students who enter for this subject only, 
who are required to be prepared in Algebra, Trigonometry, and in 
the use of the transit and level. 

The first two weeks are devoted to surveying and mapping a 
mine or some portion thereof, in some one of the iron mining dis- 
tricts of Northern Michigan. The last three weeks are devoted to 
the examination of mining methods in the iron ore mines. Sketches 
are made of the plans of the mines to show methods of laying out ; 
of cross-sections to show methods of stoping; of timber structures 
to show methods of framing; of the timbering set up in drifts and 
stopes; of the tramming, hoisting and general handling arrange- 
ments; of ore-chutes, ore pockets, etc. 



S 4. Mining Engineering. 

Professor Sperr. 

Three times a week, sixteen weeks, winter and first half of 
spring term. To count as five-tenths of a credit. To be preceded 
by C 2 (Analytic Mechanics), R 3 (Mine Surveying and Mining) 
and Q 2 (Hydraulics), and preceded by or accompanied with M 4 
(Mechanics of Materials). 
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lar course, will be discussed and exemplified. About one hundred 
mineral species not given in the other courses will be studied in 
some detail. 

To be preceded by W 2 (Mineralogy) and accompanied with 
X 2 (Advanced Petrography). 

W 4. Elementaxy Mineralogy. 
Professor Seaman, and Messrs. Corey, Bowen and Hancock. 

Fourteen hours a week, twelve weeks, fall term, and three hours 
a week, sixteen weeks, winter and first half of spring terms. To 
count as eight-tenths of a credit. 

The first four weeks of the fall term will be devoted to crystal 
study. The last eight weeks will then be given to the study of ore- 
forming and rock-forming minerals. Only the more common im- 
portant minerals will be studied in this course. Each student will 
be required to become familiar with at least fifty mineral species. 

In the winter and spring terms the students will be instructed 
in the classification and determination of rocks, the object of the 
course being to give the student a sufficient knowledge of rocks 
and minerals to enable him to comprehend his work in Principles 
of Geology. 

Z. PSTR06SAPHY. 

Mr. Corey and Mr. Bowen. 

X I. Petrography. 

Messrs. Corey and Bowen. 

Nine hours a week, twenty-eight weeks, fall, winter, and first 
half of spring terms. To count as eight-tenths of a credit. To be 
preceded by Y i (Principles of Geology), and preceded by, or 
accompanied with B 5 (Light) and W 4 (Elementary Mineralogy 
and Crystallography). 

The work is divided into two parts: Microscopic Mineralogy 
and Lithology. 

A. Microscopic Mineralogy: Under this head are treated the 
optical and physical characters of minerals, as revealed by the micro- 
scope. Especial attention is directed to those characters by which 
the minerals may be recognized as rock constituents. The alter- 
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T a. Historicftl GeolOKy. 

Professor Seamak and Mr. Hancock. 

Nine hours a week, sixteen weeks, winter and first half of spring 
terms. To count as five-tenths of a credit. 

The instruction in this study will consist of recitations and lab- 
oratory work, and will be given following V 2. The main object 
of the course will be to familiarize the student with the life history 
of the earth, and with the lithological character, order of super- 
position, periods of upheaval, and the areal distribution of the form- 
ations which compose the earth's crust. 

There will be laboratory drill in assigning fossils to their proper 
geological period. In this work the students will have access to 
paUeontological literature, with which the library is well supplied, 
and will be required to prepare pabeontological charts to facilitate 
their work. The material at present accessible for the laboratory 
work consists of a palxontological collection of about eight thousand 
specimens, three small rock collections, one European and two 
American, containing six hundred specimens, arranged stratigraphi- 
cally, and over one thousand specimens of sedimentary rocks rep- 
resenting the geological column. 

In addition to the above, some time will be given to surface 
geology, in which the present contours of the earth's surface will 
be discussed. 

The text book used is An Introduction to Geology, by W. B. 
Scott, supplemented by the use of the correlation papers and other 
publications and maps of the U. S. Geological Survey. To be pre- 
ceded by V 2 (Palaeontology), and preceded by, or accompanied 
with Y 3 (Physical and Chemical Geology). 

T 3. Physical and Chemical Geology. 

Professor Seaman and Mr. CJorey. 

Three times a week, sixteen weeks, winter and first half of 
spring terms. To count as five-tenths of a credit. 

The instruction in Physical Geology is intended to be especially 
adapted to the needs of the explorer, the teacher, the engineer, the 
petrographer, the geologist, the miner, the quarryman, and all others 
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Y a. Historical Geology. 

Professor Seamak and Mr. Hancock. 

i^ffi^ hours a week, sixteen weeks, winter and first half of spring 
terms. To count as five-tenths of a credit. 

The instruction in this study will consist of recitations and lab- 
oratory work, and will be given following V 2. The main object 
of the course will be to familiarize the student with the life history 
of the earth, and with the lithological character, order of super- 
position, periods of upheaval, and the areal distribution of the form- 
ations which compose the earth's crust. 

There will be laboratory drill in assigning fossils to their proper 
geological period. In this work the students will have access to 
pabeontological literature, with which the library is well supplied, 
and will be required to prepare pabeontological charts to facilitate 
their work. The material at present accessible for the laboratory 
work consists of a palxontological collection of about eight thousand 
specimens, three small rock collections, one European and two 
American, containing six hundred specimens, arranged stratigraphi- 
cally, and over one thousand specimens of sedimentary rocks rep- 
resenting the geological column. 

In addition to the above, some time will be given to surface 
geology, in which the present contours of the earth's surface will 
be discussed. 

The text book used is An Introduction to Geology, by W. B. 
Scott, supplemented by the use of the correlation papers and other 
publications and maps of the U. S. Geological Survey. To be pre- 
ceded by V 2 (Palaeontology), and preceded by, or accompanied 
with Y 3 (Physical and Chemical Geology). 

T 3. Physical and Chemical Geology. 

Professor Seaman and Mr. C^rey. 

Three times a %veek, sixteen weeks, winter and first half of 
spring terms. To count as five-tenths of a credit. 

The instruction in Physical (Geology is intended to be especially 
adapted to the needs of the explorer, the teacher, the engineer, the 
petrographer, the geologist, the miner, the quarryman, and all others 
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T a. HJstoiiad Geolos7. 

Professor Sbamak and Mr. Hancock. 

i^ffi^ hours a week, sixteen weeks, winter and first half of spring 
terms. To count as five-tenths of a credit. 

The instruction in this study will consist of recitations and lab- 
oratory work, and will be given following V 2. The main object 
of the course will be to familiarize the student with the life history 
of the earth, and with the lithological character, order of super- 
position, periods of upheaval, and the areal distribution of the form- 
ations which compose the earth's crust. 

There will be laboratory drill in assigning fossils to their proper 
geological period. In this work the students will have access to 
palaeontological literature, with which the library is well supplied, 
and will be required to prepare palaeontological charts to facilitate 
their work. The material at present accessible for the laboratory 
work consists of a palseontological collection of about eight thousand 
specimens, three small rock collections, one European and two 
American, containing six hundred specimens, arranged stratigraphi- 
cally, and over one thousand specimens of sedimentary rocks rep- 
resenting the geological column. 

In addition to the above, some time will be given to surface 
geology, in which the present contours of the earth's surface will 
be discussed. 

The text book used is An Introduction to Geology, by W. B. 
Scott, supplemented by the use of the correlation papers and other 
publications and maps of the U. S. Geological Survey. To be pre- 
ceded by V 2 (Palaeontology), and preceded by, or accompanied 
with Y 3 (Physical and Chemical Geology). 

T 3. Physical and Chemical Geology. 

Professor Seaman and Mr. C^rey. 

Three times a week, sixteen weeks, winter and first half of 
spring terms. To count as five-tenths of a credit. 

The instruction in Physical Geology is intended to be especially 
adapted to the needs of the explorer, the teacher, the engineer, the 
petrographer, the geologist, the miner, the quarTymaLti, ^tvA ^VV ol\v«x% 
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plans showing these relations, and are required to write descriptions 
of the specimens collected, and to explain the geological phenomena 
ol>seryed. 

Considerable time is spent in the study of the older granites, 
gneisses and hornblende schists, etc., with their varied accompani- 
ment of tuffs and basic and acid intrusives which comprise the base- 
ment complex. Here the various add and basic dike rocks are 
studied in their relation to one another and to the older schists. 
Vein phenomena are also studied at the various openings along the 
gold range northwest of Ishpeming. 

Most of the time is spent in studying the "Algonkin*' elastics that 
rest unconformably upon the older Basement Complex. These 
elastics in the Marquette Iron-Bearing District are found to be 
capable of division into a lower, a middle and upper series, termed 
respectively the "Lower Marquette," "Middle Marquette" and the 
"Upper Marquette" series. These series are separated from each 
other by unconformities. Large bodies of iron ore are associated 
with the middle and upper series. The ore bodies are studied with 
reference to their origin, and maps and sections are made showing 
their mode of occurrence, and their relation to the associated rocks. 

The department is well equipped with the instruments necessary 
for this work, and note books with special rulings are furnished the 
students at cost. 

All students entering the college for instruction in this subject 
(Y 4) only, should have a fair knowledge of Mineralogy, Lithology 
and General Geology, if they wish to fully profit by the course. The 
other students at the College who are candidates for degrees, in 
order to take this subject are required to have passd in Q i (Sur- 
veing) and Y 2 (Historical Geology). 

T 5. Economic Geology. 

Mr. BowEN. 

Three times a week, twenty-eight weeks, fall, winter and first 
half of spring terms. To count as nine-tenths of a credit. Pre- 
requisites, W 3 (Mineralogy), X 2 (Petrography), Y 4 (Field 
Geology). The course includes a discussion of the genesis of ore- 
deposits and a careful consideration of the useful metallic and non- 
metallic minerals ; the deposits of the United States receive especial 
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of good health. Nature has decreed that one of the factors on 
which health shall depend is a reasonable amount of exercise. Where' 
this is not supplied by the individual's occupation it must be ob- 
tained by means of athletic games and sports, indoors and out. 

The life of the student at the College of Mines is very like 
that of the business man busy with affairs, and the need of rational 
physical exercise and mental relaxation is correspondingly great. 
This fact is recognized and provision is made in the new Gym- 
nasium and Club House for the best kinds of exercise and recre- 
ation serving to relax the mind and renew the body, making both 
more fit for the business in hand. 

The class work which is quite informal consists of light all 
around exercise. Those desiring to specialize in some particular 
line are given opportunity to do so. Recreative games are made a 
prominent feature, sport for sport's sake being the rule. Use is 
made of the facilities afforded in the building for social intercourse. 
Here the students are afforded opportunity to meet and get 
acquainted with each other outside of the classroom and also oppor- 
tunity to meet people of the vicinity not connected with the College. 

It is confidently expected that the activities centering in the 
Gymnasium and Club House will add largely to the pleasure cf the 
life of the students and will increase the efficiency of their college 
work. Instead of finishing the college course with less of physical 
power than at the beginning, it is expected that they will gain 
physical vigor as well as mental and be therefore so much better 
fitted to take up difficult work on graduation. 

Classes fivt afternoons and three evenings each week throughout 
the year. Open to all students. 

Special instruction in all branches of Gymnastics, Athletics and 
Games will be given by appointment. The instructor will consult 
with all who desire his advite on matters of health, physical devel- 
opment and corrective exercises taking such measurements and tests 
and prescribing such special exercise and treatment as the case may 
require. 
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All students who graduated from this institution prior to 1896, 
with the degree of Bachelor of Science, may receive the degree of 
Engineer of Mines, on the presentation of evidence showing five 
years of subsequent successful practical work, submitting a satisfac- 
tory thesis, and pa3ring the required fee. 

The degree of Ph.D. will be given under the following condi- 
tions : 

A student who has received the degree of Engineer of Mines 
from the Michigan College .of Mines, or who is a graduate of another 
institution of similar grade, whose courses are approved by the Fac- 
utly, may be admitted as a candidate for the degree of Doctor of 
Philosophy. In order to attain this degree he must pursue, for at 
least two years, advanced study in subjects allied to the work of 
this institution, which subjects are approved by the Faculty. 

One of the years may, in special cases, be spent elsewhere, and 
the work may be accepted, on sufficient proof of its thoroughness 
and high character, as the equivalent of one year's work done here. 
But under no condition will this degree be given to anyone unless at 
least one year of forty-five weeks of actual work be done by him as 
a resident student in this institution. 

Students who have received the degree of Engineer of Mines 
from this College, or who are graduates of an equivalent professional 
school, and who are also arts graduates of some college or univer- 
sity whose course of study is accepted by the Faculty, may be ad- 
mitted to the degree of Doctor of Philisophy, after having taken, 
for at least one year of forty-five weeks, an approved course of study 
at this institution. 

The degree of Doctor of Philosophy will be given only in case 
the candidate shall have shown marked ability and power in original 
investigation, and his thesis shall have received the approval of the 
Faculty. 



Bachelor of Science $15 00 

Engineer of Mines 25 00 

Doctor of Philosophy 50 00 

No degree will be conferred until the required fee has been paid, 
which payment must be made to the Treasurer prior to August 15. 
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istics which he already possesses. His advancement in his profes- 
sion will depend quite as much upon his character and ability as 
upon his technical training, whether gained in college or out of it. 
When through his college course, he will, if his work has been prop- 
erly done, be ready to begin his career in mining. 

The location of this institution and its methods of instruction 
fit its graduates to be useful to their employers in some capacity at 
the start, and so far they have upon graduation experienced no diffi- 
culty in obtaining positions which give them a chance to show forth 
the material of which they are made. Subsequent advancement 
depends upon the character and the ability of the individual. His 
industry and the faithfulness with which he devotes himself to the 
interests of his employer are two most important factors. 

In conclusion it may be said that only those who are willing to 
do hard and continuous work, both during their course at college 
and in the years following, should undertake to train for a career in 
mining. For those who are thus willing, and who have an aptitude 
for engineering pursuits, the outlook is promising. 
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Besides the bound volumes on the shelves, the Library contains 
over 4,500 pamphlets, classified and accessible for reference, and 
about 1,300 maps. 

There are on file 252 technical and scientific periodicals, which 
are issued upon application for use in the reading room which 
adjoins the Library. 

The Library is open daily throughout the year, Sundays and 
legal holidays excepted. While it is intended primarily as an aid 
to college work, the College authorities are pleased to extend its 
privileges to such part of the general public as may wish to use it. 
Mining engineers, and those interested in scientific or technical pur- 
suits, will find it a valuable aid in research work. 
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rent year. The building was placed in commission during the 
winter term of 1906 and is rapidly justifying the faith of those 
friends who have labored so disinterestedly to provide it. 

The instructor in physical training is the director of this build- 
ing and all of its activities are in his immediate charge. 

The accompanying floor plan exhibits the general arrangement 
of this building. 
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TUITION, DEPOSIT AND OTHER EXPENSES 



The Michigan Legislature of 1897 required the Board of Con- 
trol to charge matriculation, tuition and laboratory fees. Since the 
people of Michigan had by taxation paid for the College buildings 
and equipment, it was thought by the Legislature, that those persons 
whose homes were outside the State, ought justly to pay higher 
matriculation and tuition fees than the residents of the State. 

The law provides that the matriculation fee "Shall be not less 
than ten dollars for all persons who have been bonafide residents 
of this State for not less than one year immediately preceding their 
matriculation as students in said institution, and not less than 
twenty-five dollars for all others; and that tuition shall be twenty- 
five dollars per year to resident students, as above defined." Tuition 
for all others is one hundred-fifty dollars per year. 

All expenses for breakage or damage to apparatus will be paid 
for by the student, as the laboratory fees do not cover these' items. 

The matriculation fee must be paid on entrance to the College. 
The full tuition fee for Michigan students must be paid on entrance, 
and applies to the unexpired portion of the year in which it is paid. 
Other students are required to pay the proportionate part of the 
tuition fee at the commencement of each term, for that term as fol- 
lows: Fall, Winter and Summer terms, $40.00 each term. Spring 
term, $50.00. 

An incidental fee of $2.50 per term on account of the College 
Club and Gymnasium is required of all students, and is paid at the 
beginning of the term to which it applies. 

Laboratory fees are due when the course involving the labora- 
tory work begins. They must be paid before the student can be 
admitted to the laboratory. 

No partial fee can be accepted, and any fee once paid can not be 
refunded except in the case of protracted illness. 

A student suspended, dismissed or expelled from, or voluntarily 
withdrawing from a class, laboratory, or the College, forfeits the 
fees already paid. 

The scale of fees is as follows : 
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rent year. The building was placed in commission during the 
winter term of 1906 and is rapidly justifjring the faith of those 
friends who have labored so disinterestedly to provide it. 

The instructor in physical training is the director of this build- 
ing and all of its activities are in his immediate charge. 

The accompanying floor plan exhibits the general arrangement 
of this building. 
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TITLE 



Resi- 
dent. 



Non 
Resi- 
dent. 



Matriculation Fee 

Tuition Fee, annually 

Fall term 

Winter term . 

Spring term . 

Summer term 



B 

B 

B 

B 

B 

F 

F 

F 

h 

F 

F 

F 

G 

G 

G 

M 



Q 
Q 
Q 
R 

S 
S 
V 



<( 



>l 



4< 



<< 



t< 



« 



H 



H 



LABORATORY FEES 



I — Physics 

2 — Physical Measurements 

3 — Electrical Measurements 

4 — Physics 

5-Light 

I — Chemistry 

2 — Blowpipe Analysis 

3 — Qualitative Analysis 

4 — Volumetric Analysis 

5 — Quantitative Analysis 

6 — Synthetic Chemistry 

7 — Quantitative Analysis 

I — Assaying 

3 — Metallurgical Laboratory Practice 

7 — Practice Work in Metallurgy 

2 — Shop Practice 

M 3 — Design of Structural Joints 

M 6— Testing Materials 

M 9— Mechanical Laboratory 

M 15 — Mechanical Drawing 

M 16— Machine Drawing 

N 3 — Electrical Engineering Laboratory 

Q I — Surveying 

3 — Hydraulics 

4 — Topographical Drawing 

5 — Surveying 

3 — Mine Surveying Practice 

2 — Ore Dressing 

3 — Practice Work in Ore Dressing 

2 — Palaeontology 

W I — Crystallography 

W 2 — Mineralogy 

W 3 — Mineralogy 

W 4 — Elementary Mineralogy and Crystallography 

X I — Petrography 

X ^—Advanced Petrography 

Y 4 — Field Geology 

Gymnasium (each teTtn") - 



$ 10 00 
25 00 



$ 25 00 

40 00 
40 00 
30 00 
40 00 
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In order partially to insure the State against damage and loss to 
its college property every student is required to deposit with the 
treasurer before entering the college, the sum of twenty-five dollars 
($25). This sum cannot be withdrawn by the student until he 
doses his connection with the institution, and if any portion is 
required as a refund for damages, the part withdrawn must be at 
once replaced by the student. 

Charges for apparatus, chemicals and other supplies from the 
store rooms, as well as for repairs of damages to college property, 
and also fines, are deducted from coupons procurable from the secre- 
tary, but no portion of the deposit of twenty-five dollars may be 
used for the purchase of these coupons. The coupons can be used 
only for the purposes mentioned, and not for the pa3rment of any 
fees. The permanent deposit of twenty- five dollars, together with 
any balance equivalent to the unused portion of a coupon, is returned 
to the student when he closes his connection with the institution. 

There are no dormitories connected with the College. Arrange- 
ments can be made to obtain board and room in private families, 
and in boarding houses, at prices varying from twenty-five dollars 
per calendar month upward. This is to include the room, heat and 
light, as well as board. Board alone can be obtained at about 
twenty dollars per calendar month. The College expenses vary 
much with the taste and habits of the student. With care the cost 
to a Michigan student need not exceed $450.00 per year. 
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Choice of Subjects.— Upon entering the College the student will 
present his choice of subjects for the year. 

On or before the last Saturday of the College year, all students 
intending to remain during the coming year will hand to the secre- 
tary duplicate written lists of subjects chosen for that year. All 
candidates for a degree are required to take courses R i (Principles 
of Mining), and Y i (Principles of Geology). Apart from these 
the choice of subjects is governed by the following regulations: 

In selecting the subjects for any year the student must observe 
the schedule both for terms and hours as given in the tables at the 
end of the catalogue. He must also pay attention to the proper 
sequence of subjects and avoid choosing subjects for which he has 
not covered the required preceding work. In exceptional cases a 
student may be allowed to take a subject out of its order, but when 
the work is so taken, no credit will be given for it until the required 
preparatory work has been made up. 

After the subjects have been chosen for the year, a student can 
change, drop or take up any study only in the following manner: 
He is to hand to the secretary a written request, stating the change 
desired and the reasons therefor. This petition before it is given to 
the secretary is to bear the written approval of the heads of depart- 
ments whose work is affected by the proposed change. If it is then 
approved by the president, the change may be made, and the secre- 
tary will give the student a notice which he is to show to the instruc- 
tors interested before any change in the attendance upon classes is 
made. The work already done in the subject from which the change 
is made will not be counted, and the student must complete the re- 
quired work in the subject to which he is transferred, as if the latter 
subject had been originally chosen. 

A student who drops or takes up a course except in the manner 
here stated will be considered as having withdrawn from the Col- 
lege, and w'lW stand suspended from all exercises in the institution. 
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If at any time a student is found to have work insufficient to 
properly occupy his time, he may be required to take additional 
subjects. If a student has taken up more work than he can properly 
perform he may be required to drop some of the subjects. 

Each instructor is the sole judge of the fitness of every student 
electing his subjects. He may refuse to admit into his class any 
student found deficient in preparation, or dismiss him from his 
courses at any time when his conduct or work is unsatisfactory. 

The student who intends to complete his work at the College in 
three years (see under Degrees) should take the following subjects 
in his first year : 
A X. Algebra. 

Plane Trigonometry. 

Spherical Trigonometry. 

Analytic Geometry. 

Physics. 

General Chemistry. 

Blowpipe Analysis. 

Mechanical Drawing. 

Surveying 

Topographical Drawing. 

Principles of Mining. 

Elementary Mineralogy and Crystallography. 

Principles of Geology. 
The schedule for the second year may well be as follows : 
A 5. Differential and Integral Calculus. 
B 4. Physics. 
C I. Analytic Mechanics. 
F 3. Qualitative Analysis. 

Properties of Materials. 

Shop Practice. 
5. Mechanical Engineering I. 

Mechanical Engineering II. 

Hydraulics. 

Graphical Statics. 

Mine Surveying and Mining. 

Mine Surveying and Mining — Practical Work. 

Crystallography. 

Mineralo^. 
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In the third year there is possible a considerable latitude of 
choice, according to the student's purpose. For a fundamental 
course of broad application to the mining field the schedule for this 
year may be as follows : 
Light. 

Anal)rtic Mechanics. 
Volumetric Analysis. 
Quantitative Analysis. 
Assaying. 
Metallurgy. 

Mechanics of Materials. 
Pumps and Pumping Machinery. 
Mine Management and Accounts. 
Ore Dressing. 

Practice Work in Ore Dressing. 
Petrography. 

Physical and Chemical Geology. 
Absences.— All absences bring a daily mark of zero, until the 
work missed is made up. 

A student absenting himself without excuse for more than ten 
per cent, of the work of any course in any term thereby dismisses 
himself from the College. In the case of field or laboratory courses, 
the limit is five per cent, instead of ten per cent. 
Each tardiness counts a half absence. 

Passing Grade. — A student must obtain a grade of 75 en the 
scale of 100 to obtain credit for any course. In case of failure to 
pass or complete a subject, the work can be made up only when this 
subject is being regularly given. 

Failure. — A student failing to make a passing grade in three of 
the subjects in any year's work, is thereby dismissed from the Col- 
lege. 

Laboratories. — The laboratories close Friday evening the closing 
day of each term, and re-open on Monday morning after the recesses. 
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PRIZES AND SCHOLARSHIPS 



THE L0N6TEAR PRIZES 

Through the liberality of Hon. J. M. Longyear, of Marquette, 
the following prizes have been offered, as stated in his letter which 
is here appended: 

Marquette, Mich., Nov. 9, 1887. 
Charles £. Wright, Esq., Marquette. 

Dear Sir — I wish to offer three first prizes of seventy-five dol- 
lars ($75) each, and three second prizes of fifty dollars ($50) each 
to be competed for by the members of the senior class of the Michi- 
gan College of Mines. The competition to be by means of papers 
on three subjects, written by members of the class, and submitted to 
the Board of Control for examination in such a manner and at such 
a time as the Board may determine. I desire subjects selected with 
a view of producing papers which will be of practical use in devel- 
oping the mineral resources of the State of Michigan. I should like 
something which would be of service to the average woodsman or 
explorer, and suggest the subjects of Practical Field Geology, and 
the use of the Dial and Dip Compass in explorations; leaving the 
selection of the third subject to the judgment of the Board. If this 
offer is accepted and there are two or more papers on each subject 
submitted, I will pay seventy-five dollars to each of the writers of 
the three papers which may be awarded the first prizes, and fifty 
dollars to each of the writers of the three papers which may be 
awarded the second prizes. 

I would suggest, however, that in case only two papers are sub- 
mitted, the Board reserve the right of awarding only one prize, in 
case such action should seem advisable. In case only one paper 
should be submitted, I should like the Board to exercise its judg- 
ment in awarding a prize. It is my desire to publish the papers 
under the writer's name, in pamphlet form, for distribution among 
miners, explorers, land owners and others. 

Yours very truly, 

J. M. Longyear. 
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In conformity with the foregoing^ letter, the Board of Control 
have decided upon the following subjects and conditions: 

Subjects. 

1. Field Geology; its Methods and their Applications. 

2. The Dial and the Dip Compass and their Uses. 

3. The Diamond Drill and its Uses. 

The conditions under which the prizes are awarded are as 
follows : 

The papers are to be. presented by August 15th, for each year. 

A student may present a paper upon each of the three subjects, 
which will entitle him to three prizes, if his papers are found worthy. 

The dissertations must be prepared in the same manner as the 
theses, the regulations for which can be procured on application to 
the secretary of the College. 

The title page is to have upon it an assumed name, and each 
paper is to be accompanied with a sealed envelope bearing the same 
name. This envelope must contain the writer's true, as well as 
assumed name, and his address. It will not be opened until the 
awards have been made. 

No prizes will be awarded, unless the papers are judged by the 
committee to whom they are referred, to be of a sufficiently high 
standing to be entitled to a prize; hence, there may be awarded all, 
part, or none of the prizes, as the case may be. 

These prizes can now be competed for by any student of the 
College, whether special, graduate or regular, without restriction to 
the graduating class, as was originally specified. 

THE CHARLES E. WRIGHT SCHOLARSHIP. 

The Charles E. Wright Scholarship was founded by Mrs. Carrie 
A. Wright, of Ann Arbor, in accordance with the conditions 
expressed in the letter which follows : 

To the Honorable Board of Control of the Michigan College of 
Mines. 

Gentlemen — In memory of my husband, the late Charles E. 
Wright, and as a token of the deep interest he had in the Michigan 
College of Mines, I desire to give to said College the sum of one 
thousand dollars. 
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If said gift shall be accepted, it is to be held under the following 
conditions : 

To wit; it is to be invested as a permanent fund by the Board 
of Control to form the nucleus of a scholarship to be known as the 
Charles £. Wright Scholarship. The income is to be used for the 
purpose of aiding indigent students by loans under the following 
regulations : Loans from this income may be granted by the Board 
of Control upon the recommendation of the Faculty to students who 
have completed at least one year of study at the Michigan College 
of Mines, who have for the entire time of this residence a good 
record as to character and scholarship; who, further, intend to 
devote themselves to the profession of mining engineering or 
geology, and who are deemed deserving and needy. 

Upon receipt of a loan from this Scholarship the student shall 
give his note for the amount of same. This note shall bear interest 
at the rate of five per cent, per annum from the date of his gradua- 
tion or of leaving the College until paid, and shall be due on or 
before five years from such date. 

Amounts paid on such notes shall go to increase the money to 
the credit of the Charles E. Wright Scholarship Fund. 

(Signed) Carrie A. Wright. 

THE NORRIE SCHOLARSHIP. 

This scholarship was founded, and will be awarded in accord- 
ance with the conditions and requirements stated below: 

Know all men by these presents, That I, A. Lanfear Norrie, of 
the City of New York, hereby give, grant, assign, and set over unto 
the Michigan College of Mines, of Houghton, Michigan, and to 
Peter White, D. H. Ball and J. M. Longyear, of Marquette, Michi- 
gan, as trustees, the sum of ten thousand dollars ($10,000), lawful 
money of the United States. 

The conditions of this gift, and upon which this fund is to be 
taken, are that the said trustees shall invest the same upon bond and 
mortgage in the Village of Marquette, or in the City of Detroit, in 
the State of Michigan, or in the City of Milwaukee, in the State of 
Wisconsin, or in the City of Chicago, in the State of Illinois, upon 
unincumbered improved real estate. 

That one-half of the income of said sum of $io,OQO sVvaW V^ ^\^ 
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yearly by said trustees unto the Board of Control, for the support 
of some student whose father has worked in, or in some way been 
conneccted with mining operations in the Upper Peninsula of Michi- 
gan, who shall be designated by the Faculty of said College ; and the 
remainder of said income shall be accumulated and invested as said 
principal shall be invested, and that this fund with its accumulations 
shall be the basis of a larger fund, to be obtained from other con- 
tributions, amounting to at least one hundred thousand dollars 
($100,000), to be used for the erection of a Dormitory Building for 
the use of such students as shall be designated by said Faculty; 
which building, when erected, shall be under the exclusive control 
of the corporation or Board of Control of the said Michigan College 
of Mines. 

This gift is to the said trustees and their successors forever, for 
the benefit of said College. In case of the death of either of said 
trustees, the survivors or survivor shall appoint a successor or suc- 
cessors. 

When the erection of said building shall be commenced, after 
the said fund of one hundred thousand dollars is obtained, the sum 
hereby given, with all its accumulations, shall be paid over to the 
said College for the purpose aforesaid. 

Witness my hand, the 30th day of January, 1890. 

A. Lanfear Norrie. 

Witness, T. E. O. M. Stetson. 

We, Peter White, D. H. Ball and J. M. Longyear, the persons 
named in the above instrument, accept the trust therein granted, in 
all respects, and agree to comply with the conditions thereof. 

Witness our hands, the ist day of February, 1890. 

Peter White, 

D. H. Ball, 

J. M. Longyear. 

THE LONGYEAR FUND. 

This is a fund of $2,500, given by the Honorable J. M. Longyear, 
of the Board of Control, to be the property of the College of Mines, 
to be used in aiding students of the College by loans in cases where 
the said students are unable to maintain their connnection with the 
College without such aid. 
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The conditions governing loans from this Fund are as follows : 
Loans may be granted by the Board of Control, upon the recom- 
mendation of the Faculty of the College to students who have com- 
pleted at least one term of study at the College of Mines, who have 
for the entire time of residence a good record as to character and 
scholarship, who are deemed worthy and needy, and who shall be 
recommended by two responsible persons not connected with the 
College. 

Upon receipt of a loan from this fund, the student shall give his 
note for the amount of same. This note shall bear interest at the 
rate of five per cent per annum for the first three years from the 
date of his graduation or his leaving the College, and for the fol- 
lowing two years at the rate of seven per cent, per annum. It will 
then be due. 

This method of loaning is believed by the donor and the Col- 
lege to be of more benefit to the student than a gift outright, since 
it gives him the opportunity to pay for his own education while 
offering him assistance when he most needs it. It is thought that 
it would be better if all funds given to the College for the aid of 
students were accompanied with a proviso that the proceeds should 
go as a loan to the student rather than as a gift. Certainly the 
manly student hesitates to receive aid which savors of charity. It 
is a kindness if he can be aided in a way that will save his self- 
respect. 

THE ALLIS-CHALMERS COMPANY SCHOLARSHIP. 

The Allis-Chalmers Company of Chicago, the great manufactur- 
ers of mining and heavy machinery, offer to one member of each 
year's graduating class a course of four months' employment in their 
shops, with the addition of the sum of $150.00. 

This scholarship obviously carries most excellent opportunities 
for practice in connection with mining machinery. It will be 
awarded by the Board of Control, on recommendation of the Fac- 
ulty, to some graduate who has made application for it, and who 
has shown sufficient proficiency in mechanical lines to warrant his 
receiving it. 

Application should be made to the Faculty as early as July 15th 
of the year in which the student expects his degree. 
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MICHIOAN LOAH 8CH0LAS8SIP& 

By virtue of the power conferred by Act Na 8i, Public Acts of 
1897, the Board of Control have established twelve scholarships 
under the above title. These are open to Michigan students under 
the following regulations: 

The scholarship may be granted by the Faculty of the College 
to students who are bona-fide residents of the State of Michigan, 
who have completed at least three terms of study at the College of 
Mines, who have during this entire time a good record as to char- 
acter and work as situdents, and who are deemed deserving and 
needy. 

Each scholarship is to be granted for the College year or the 
unexpired portion thereof, but the same student may at the option of 
the Faculty receive the grant more than once. 

Each scholarship shall remit to the recipient the tuition and lab- 
oratory fees for the time for which he holds it, provided, however, 
the amount so remitted shall not exceed $75 in any one college year. 

If at any time the work or conduct of the holder of one of these 
scholarships becomes unsatisfactory to the Faculty, he shall be 
deemed to have forfeited the Scholarship. 

Upon receiving the grant of a scholarship the recipient shall 
give his note for the amount of same. The note shall bear interest 
at the rate of six per cent, per annum from the date of his leaving 
the College until paid, and shall be due on or before five (5) years 
from such date. 

Amounts paid on such notes shall constitute a fund to be known 
as the Loan Scholarship Fund, which fund shall be devoted to 
assisting needy and worthy students by cash loans. 
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C. MECHANICS. 

C I and 2. Mechanics of Engineering. I. P. Church. John Wiley 
& Sons, New York. 

F. CHEMISTRY. 

F I. Chemistry Simplified. George A. Koenig. H. Carey Baird & 
Co., Philadelphia. 

F I. Inorganic Chemistry. Richter, Smith. P. Blakiston, Son & 
Co., Philadelphia. 

F I. Treatise on Chemistry. Roscoe and Schorlemmer. D. 
Appleton & Co., New York. 

F 2. Manual of Determinative Mineralogy. Edition 13. George 
J. Brush. John Wiley & Sons, New York. 

F 2. Landauer's Blowpipe Analysis. 1892. Translated by James 
Taylor. The Macmillan Co., New York. 

F 3. Notes on the Chemistry of Metals and the Analytical Rela- 
tions of the Metallic Compounds. G. A. Koenig. 

F 4. Electrolytic Methods. E. F. Smith. J. B. Lippincott Co., 
Philadelphia. 

F 6. Theoretical Chemistry. Ira Remsen. Lea Bros. & Co., Phil- 
adelphia. 

F 6. Elements of Physical Chemistry. H. C. Jones. The Mac- 
millan Co., New York. 

F 6. Introduction to Physical Chemistry. J. Walker. The Mac- 
millan Co., New York. 

F 7. A System of Instruction in Quantitative Chemical Analysis. 
C. R. Fresenius. Edition 10. Edited by O. D. Allen and S. 
W. Johnson. John Wiley & Sons, New York. 

G. METALLURGY. 

G I. Manuscript Notes on Assaying. 1895. George A. Koenig. 
G I. Introduction to the Study of Metallurgy. Roberts-Austen. 

J. B. Lippincott Co., Philadelphia. 
G I. Manual of Assaying. A. S. Miller. Engineering and Mining 

Journal Co., New York. 
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G X. Metallurgy of the Well-Known Metals. L. S. Austin. 
Mining and Scientific Press Ptg. Co., San Francisco. 

G a. Metallurgy of Lead. Last Edition. H. O. Hofman. Scientific 
Publishing Co., New York. 

G 3. Modem American Methods of Copper Smelting. Last Edi- 
tion. E. D. Peters. Scientific Publishing Co., New York. 

G 3. Fuel and Refractory Materials. A. H. Sexton. Blackie & 
Sons, London. 

G 3. Metallurgy of Zinc. W. R. Ingalls. Engineering and Mining 
Journal Co., New York. 

G 3. Cyanide Practice. A. James. Engineering and Mining Jour- 
nal Co., New York. 

G a. Metallurgy of Gold. T. K. Rose. J. B. Lippincott & Co., 
Philadelphia. 

G a. Metallurgy of Silver. H. F. Collins. J. B. Lippincott & Co., 
Philadelphia. 

G a. Handbook of Metallurgy. C. Schnabel. Translated by H. 
Louis, 1905. The Macmillan Co., New York. 

G a. The Cyanide Process. J. Park. J. B. Lippincott & Co., Phil- 
adelphia. 

G 3. Metallurgical Laboratory Notes. H. M. Howe. Engineering 
and Mining Journal Co., New York. 

G 5. Corporate Management. Conjmgton. The Roland Press, 
New York. 

S 3. Ore Dressing. R. H. Richards. Ed. of 19C3. (2 Vols.) En- 
gineering and Mining Journal Co., New York. 

S 3. Machinery of Metalliferous Mines. Davies. D. Van Nos- 
trand Co., New York. 

S. ORE DRESSING. 

S a. Ore Dressing. R. H. Richards. Edition of 1903. Engineer- 
ing and Mining Journal Co., New York. 

8 3. Ore Dressing. R. H. Richards. Edition of 1903. (2 Vols.) 
Engineering and Mining Journal Co., New York. 

M. MECHANICAL ENGINEERING. 

M X and 6. The Materials of Construction. J. B. Johnson. John 
Wiley & Sons, New York. 
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M a. Pattern Maker's Assistant. Joshua Rose. D. Van Nostrand 

Co., New York. 
M a. Modern Machine Shop Tools. Vandervoort. N. W. Henley 

& Co., New York. 
M 4. Text-Book on the Mechanics of Materials. Mansfield Merri- 

man. John Wiley & Sons, New York. 
M 4. "Cambria Steel." 
M 5. The Mechanical Engineering of Power Plants. F. R. Hutton. 

John Wiley & Sons, New York. 
M 6. Hydraulic Cement. F. P. Spaulding. John Wiley & Sons, 

New York. 
M 9. Experimental Engineering. R. C. Carpenter. John Wiley 

& Sons, New York. 
M 10. Pumping Machinery. W. M. Barr. J. B. Lippincott Co., 

Philadelphia. 
M 12. The Steam Engine Vol. I, by Heck. D. Van Nostrand &. Co., 

New York. 
M 13. Mechanical Engineer's Pocket Book. W. Kent. J. Wiley & 

Sons, New York. 
M 14. Compressed Air and its Application. Hiscox. N. W. Hen- 
ley & Co., New York. 
M 15. Lettering for Draughtsmen. C. W. Reinhardt. D. Van Nos- 
trand, New York. 
M 15. Elements of Mechanical Drawing. Last Edition. G. C. 

Anthony. D. C. Heath & Co., Boston. 
M 16. Machine Drawing. Last Edition. G. C. Anthony. D. C. 

Heath & Co., Boston. 

N. ELECTRICAL ENGINEERING. 

N 1. Incandescent Wiring Hand Book. T. B. Badt. Electrical 

Publishing Co., Chicago. 
N I. Electrical Engineering. Rosenberg, Gee & Kinzbrunner. J. 

Wiley Sons, New York. 

Q. CIVIL ENGINEERING. 

Q 1, 4 and 5. Theory and Practice of Surveying. Last Edition. J. 
B. Johnson. John Wiley & Sons, New York. 
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Q I. Field Engineering. Last Edition. William H. Searle. John 

Wiley & Sons, New York. 
Q % and 3. A Treatise on Hydraulics. Last Edition. Mansfield 

Merriman. John Wiley & Sons, New York. 
Q 4 tad 5- The Theory and Practice of Lettering. C. E. Sherman, 

Columbus, Ohio. 
Q 4. A practical System of Freehand Lettering. Charles W. Rein- 

hardt. D. Van Nostrand Co., New York. 
6. Graphic Analysis of Roof Trusses. Last Edition. Charles 

E.. Green. John Wiley & Sons, New York. 

R. MINING ENGINEERING. 

S X. Elementary Mining and Quarrying. Last Edition. C. LeNeve 
Foster. J. B. Lippincott Co., Philadelphia. 

S a. Manuscript Notes on Mine Surveying and Mining. Revised, 
1901. F. W. Sperr. 

S 4. Manuscript Notes on Mine Engineering. Revised, 1903. F. 
W. Sperr. 

R 5. Manuscript Notes on Mine Management and Accounts. Re- 
vised, 1905. F. W. Sperr. 

V. BIOLOGY. 

V a. Comparative Zoology. 1895. James Orton. Harper & Bros., 

New York. 
y a. A Text-Book of Palaeontology. 1900. Karl Von Zittel. 

Translated by Charles R. Eastman. The Macmillan Co., 

New York. 

W. MINERALOGY. 

W I. Elements of Crystallography. Last Edition. G. H. Williams. 

H. Holt & Co., New York. 
W a. A Text Book of Mineralogy. Sixth Edition. 1903. James 

D. Dana and E. S. Dana. John Wiley & Sons, New York. 
W 3. A System of Mineralogy. 1905. E. S. Dana. John Wiley 

& Sons, New York. 
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X. P£TROGKAPHT. 

X z. Microscopical Physiography of the Rock Making Minerals. 
Third Edition, i8g3. H. Rosenbusch. Translated by J. P. 
Iddings. John Wiley & Sons, New York. 

T. GEOLOGY. 



Y z. Elements of Geology. Norton. Ginn & Co., New York. 

Y a. Geology. Vols. 2 and 3. Chamberlain and Salisbury. H. 

Holt & Co., New York. 

Y 3. Geology. VoL i. Chamberlain and Salisbury. H. Holt & 

Co., New York. 

Y 5. Economic Geology of the United States. H. Ries. The 

Macmillan Co., New York. Or Ore Deposits of the United 
States. J. F. Kemp. John Wiley & Sons, New York. 



STUDENTS ENROLLED IN 1904-1905 

Whose names do not appear in the register of students published 

for that year. 



Bartlett, Hiram Lawrence, 
Hodge, Walter Roberts, 
Kratz, Arthur Murray, 



Harbor Beach. 

Houghton. 

Calumet. 
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NAME- 

Alsip, Albert Arthur, 

Ambrose, Charles Wilkins, 

Anderson, George Andrew, 

Anderson, Merton Baird, 

Anderson, Vern, 

Andrews, Worth Briggs, 

Austin, Arthur, M.E. (Colorado State 
School of Mines), 

Austin, Charles Luther, 

Bailey, Alfred Colin, 

Baker, Albert Means, 

Balard, John Irwin, 

Barabe, Clifford Aloysius, 

Barclay, Robert Hargrove, B.E.M. (Ken- 
tucky State College, Louisville, Ky.), 

Barr, James Allen, 

Bennett, Thomas Herbert, 

Beyer, William F., 

Bolley, William Remington, 

Buchanan, Jerome Robinson, 

Buchman, Louis 

Burhans. Harry Hatch, 

Burke, Gilbert Michael, 

Byrne, Harry William, 

Campbell, David Henry, Ph.G. (Massa- 
chusetts College of Pharmacy), 

Campbell, Frank Alvord, 

Carleton, Edward Jones, 

Carrigan, James J., 

Cavan, David Brigham, 

Chadboume, Humphrey Wallingford, 

Champoux, Adolph, 

Cook, Thomas Clair, 

Corey, George Watson, B.S. (Michigan 
College of Mines), 

Crowdus, John William, B.S. (Michigan 
College of Mines), 

Dallas, James R., 

d'AutremonU Louis Paul, 



RESIDENCE. 

Chicago, III. 
Bay City. 
Detroit. 
Calumet. ' 
Ionia. 
Duluth, Minn, 

Houghton. 

Saginaw. 

Sault Ste. Mane. 

Yellow Springs, O. 

Alliance, O. 

Houghton. 

Louisville, Ky. 
Escanaba. 
Houghton. 
Houghton. 
Eagle River. 
Pasadena, Cal. 
Rapid River. 
Superior, Wis. 
Canandaigua, N. Y. 
Bessemer. 

Denver, Colo. 
Kalamazoo. 
Minneapolis, Minn. 
Hancock. 
Houghton. 
Houghton. 
Houghton. 
Toledo, 0. 

Houghton. 

Dallas, Tex. 
Pittsburg, Pa. 
Duluth, Minn. 
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NAME- 

Dawson, Richard Trafton, 

Dent, Charles Ralph, 

Derwin, Lewis Thomas, 

DeWilde, Felix Julius, 

Dickinson, Albert Wright, 

Dillon, Harry Thomas, 

Dobbins, William John, 

Dobbs, Gerald George, 

Doll, Myron George, 

Douglass, Robert Humphrey, 

Downing, Robert Lee, 

Drake, John Miller, Jr., 

Duncan, Lawrence Grant, B.S. (Michigan 
College of Mines), 

Earling, Roy Brown, 

Edyvean, Edmund H., 

Fitch, Cecil A.. 

Fitch, Richard Smithson, 

Fitch, Walter Aubrey, 

Fox, Arthur Cristof, 

Freeman, Lawrence Kimball, 

Friedman, Myron, 

Furbeck, John Philip, 

Gage, Walter Henry, 

Gaul, John C, 

Gerry, Alex. LeRoy, 

Getchell, Walter Charles, 

Gibbs, Chester Alma, 

Gibbs, Harry, 

Gilbert, Isaac Leggett, 

Glass, Frank A., 

Goodman, George William, 

Grace, Harry Holder, Jr., 

Graham, Ernest R., 

Grant, Wilbur Henry, 

Haggerty, Howard, 

Hallingby, Die, 

Halter, Richard Grant, 

Hamilton, Orr Ross, 

Hartness, James Cameron, 

Hasselbring, Albrecht, 

Hawkins, Lewis Wood, 

Hedenstrom, Louis Henry, 

Heine, Harry William, 

Henderson, Enoch, B.S. (Michigan Col- 
lege of Mines), 

Hellberg, Edward Adolf, 

Hennes, Frank, 



RESIDENCE. 

Owosso. 

Warrior^s Mark, Pa. 

Otisville. 

Sheboygan, Wis. 

Chicago, III. 

Houghton. 

Ionia. 

Kingston, Ontario, Can. 

Ann Arbor. 

Houghton. 

St. Paul, Minn. 

San Jose, Cal. 

St. Joseph, Mo. 

Milwaukee, Wis. 

Lake Linden. 

Beacon. 

Warrensburg, Pa. 

Beacon. 

Houghton. 

Lansing. 

Chicago, III. 

Oak Park, III. 

Saginaw. 

Calumet. 

Danbury, Conn. 

Mount Pleasant. 

Houghton. 

Houghton. 

Detroit. 

Wilkinsburg, Pa. 

Sands, 

Superior, Wis. 

CroswelL 

Ann Arbor. 

Detroit. 

Calumet. 

Chihuahua, Mex. 

Denver, Colo. 

Houghton. 

Flint. 

Benton Harbor. 

St. Paul, Minn. 

St. Paul, Minn. 

Norway. 
Norway, 
Hoiighton. 
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NAME- 

Mandis, Qiarles Urban, 
Manly, Aden J., 
Mark, Perry Charles, 
Marshall, George Bowen, 
May, Karl Axtell, 
Meek, Hariy Calvin, 
Mesicic, Richard Smith, 
Mitchell, James MacDonald, 
Montagu, Austin Robert, 
Morgan, Howard Wall, 
Muir, Neal Matthew, 
Netzorg, Leon Zelazny, 
Newton, Charles Edward, 
Nolan, Joseph P, 
Oik. Henry John 
Ortiz, Vicente Nicolas, 
Pattison, William Brooks, 
Peacock, Ceth, 
Pcarce, Edward J., 
Pearce, Lewis Frederick, 
Pcnberthy, Ira Gladstone, 
Perkins, William James, 
Perry, Joseph Bond, 
Pickard, Byron Oscar, 
Pohle, Louis Henry, 
Pollock. Frank Albert, 
Pratt, John Brooks, 

Presho, Edward Webb, B.A. (Tufts Col- 
lege), 
Pullen, Lester Lloyd, 
Quinn, Clement Kruse, 
Randolph, George Oscar, 
Rathman, Fred John, 
Redmond, William, 
Reed, Thomas Hitchcock, 
Reeder, John Harry, 
Reynolds, Frank Arthur, 
Ricks, Glen Armour, 
Roe, Ira Smith, 
Rose, Arthur Herbert, 
Rough, Albert James, 
Royce, Frederic, 
Rumsey, Edward Prole, 
Ruthrauff, Arthur G., 
Sanford, William Craig, Jr., 
Scallon, Edward Philip, 
Schacht, William Henry, 
Schaus, Oliver Montell, 



RESIDENCE. 

Calumet. 

DeerHeld. 

Zanesville, O. 

New York City. 

Cambridge, Wis. 

Manton. 

Petoskev. 

Flushing, N. Y. 

Cromore, N. Ireland. 

Milwaukee, Wis. 

St. Paul, Minn. 

Detroit. 

Denver, Colo. 

Ishpeming. 

Antigo, Wis. 

Mexico City, Mex. 

Kalamazoo. 

New Buffalo. 

Ncgaunee. 

Negaunee. 

Calumet. 

Norway. 

Joliet, III. 

Omaha, Neb. 

Seattle, Wash. 

Duluth, Minn. 

Milwaukee, Wis. 

Los Angeles, Cal. 

Buffalo. 

Beacon. 

Marquette. 

Grand Rapids. 

Ishpeming. 

Kansas City, Mo, 

Calumet. 

Detroit. 

Taylorville. III. 

Detroit. 

Evart. 

Marquette. 

Hancock. 

Batavia, N. Y. 

Otsego. 

Pontiac. 

Hancock. 

Ishp€min%. 

Milwaukee, Wis. 



SUMMARY OF STUDENTS, 1905-1906 
BY STATES AND COUNTRIES. 



Arizona I 

California 4 

Canada 3 

Colorado 3 

Connecticut i 

Illinois 13 

Indiana I 

Ireland i 

Kentucky i 

Massachusetts i 

Mexico 3 

Michigan j Upper, 83 | 

( Lower, 55 j 

Minnesota 14 

Missouri 2 

Montana i 

Nebraska i 

New York 5 

Ohio 6 

Oregon i 

Pennsylvania 8 

Texas 2 

Washington 2 

Wisconsin 13 

Total 225 

Average Age of Students, 1905-06 225^ years 
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COLLBQB OP MINES 



teSM EXPIRES 

Hon. John Monroe Longycar, Marquette, - - - June 9, 1907 

Norman Washington Haire, Houghton, - - - June 9, 1907 

William Kelly, Vulcan June 9, 1909 

James MacNaughton, Calumet, June 9, 1909 

Murray Morris Duncan, Ishpeming, . . - _ June 9, 191 1 

Lucius Lee Hubbard, Houghton, June 9, 191 1 



Chairman of the Board of Control, - 
Secretary of the Board of Control, - 



- WiLUAM Kelly 
FkED Walter McNair 
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Calendar, 1907- 1908 



Fau, TtftM begins Friday morning, September 27, 1907, and ends 

Friday noon, December 20, 1907 — twelve weeks. 

Examinations for admission and advanced standing begin Friday 
morning at 9 o'clock and continue through Friday and Saturday. 

R^;ular work for all classes begins Monday, September 30, 1907, 
at 8 a. m. Full work is to be taken up at this time. 

Thanksgiving Recess from Wednesday noon, November orj, tmtil 
Monday morning, December 2, 1907. 



Winter Tsrm begins Monday morning, January 6, and ends Friday 
noon, March 20, 1908— eleven weeks. 



SraiMG Term begins Monday morning, March 30, and ends Saturday 
evening, June 6, 1908 — ^ten weeks. 



SuHHXS TcKH begins Monday morning, June 8, 1908, and ends 
Friday evening, August 28, 1908 — ^twelve weeks. 

Practical work in Mine Surveying and Mining begins Monday 
morning. May 4, and ends Friday evening, June 5, 1908. 

Surveying begins Monday morning, June 8, and ends Thursday 
evening, August 27, 1908. 

Shop Practice begins Monday morning, June 8, and ends Thurs- 
day evening, August 27, 1908. 

Mechanical Laboratory Practice begins Monday morning, June 
8, and ends Friday evening, July 17, 1908. 

Practice work in Metallurgy begins Monday morning, Jtme 8, 
and ends Friday evening, June 26, 1908. 

Practice work in Ore Dressing begins Monday morning, June 
29^ and ends Friday evening, July 17, 1908. 

Field Geology, Electrical Engineering Laboratory and Testing 
Materials of Engineering begin Monday morning, July 20, and end 
Thursday evening, August 27, 1908. 



A record of Graduates up to and including the class of 1905, 
giving their occupations, is published separately and will be sent 
upon request. A record of the class of 1906 is given in this year 
book. 



OTHER BMPLOYBES 



HENRY GIBBS, 
Purchasing Agent and Supply Clerk. 

HARRY SHARP, 
President's Secretary and Accountant. 

DONALD FRAMPTON, 
Stenographer. 

VINCENT UREN, 
Engineer. 

MAXIME MORIN, 
Carpenter. 

FREDERICK CHARLES STRASSER, 
Chief Janitor. 
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I. AOMISSSON BT ExAMfKATION. ■ ' ' 

'*' 'AU-tttsdents who desire to> become candidates for a degree are 
admitted on examination in the following subjects: ^.^ >• • 

English.rr-The examination in; this subject is intended .U> test 
the candidate's ability to command, good. SngUsh* He will be re- 
quired to write briefly on some subject assigned at the. time. 

Arithmetic and Metric Systert. • •"• 

Bookkeeping. • ' '• 

Algebra, through Quadratic Equations. 

Geometry — Plane, Solid and Sphericall ' " 

Physics. 

Physical Geography or Elements of Astronomy. • 

2. Admission by DiPU)M/i... , '][ 

Candidates who are graduates of the. proper course of a high 
school accredited to this institution are admitted upon presentation 
of diploma, together with a record of the subjects pursued. iU]id grade 
obtained in each. The record presented should include all Of the 
subjects listed under Admission by Examination. .Entranpe exam- 
ination will be required in any of the above subjects: not covered by 
the High School record. 

Application to be placed on the accredited list may. be made by 
the principal or superintendent of the school, who shall send, to the 
secretary of the College a copy of the courses of study' and list of 
text-books empk)yed. Copies ^f examinations.. which have, b^en set, 
accompanied with papers which have btcfk written by pjupils in 
answer thereto, must also be forwarded to the College, The sub- 
jects covered by these papers must not be less thmi lour, inqlpding 
Mathematics, Physics and one other science subject.' If these are 
satisfactory, the school will be placed provisionally upon the accred- 
ited list. The College regards the work done .l^y: g^jadwatjes as 
ultimately the genuine test of the character of the preparation ^ven 
by the high school. If therefore th^ students aqx;pted frf>nv^i¥:h an 
accredited school shall be found to be defiQient in preparation, the 
school must expect to be dropped from the iisU , . : < 
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OFFICERS OF ADMINISTRATION 



President, - - Fred Walter McNair 

Secretary and Librarian, Frances Hanna Scott 

Treasurer, - Frederick William Nichols 

Superintendent of Grounds, - - - Frederick William Sperr 
Superintendent of Buildings, OzNi Porter Hood 
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Admission to the College 21 

Evclcth High School, Evclcth, Minn. 

Ferris Institute, Big Rapids. 

Flint High School. 

Fort Atkinson High School. Fort Atkinson, Wis. 

Gladstone High School. 

Grand Haven High School. 

Grand Rapids Central High School. 

Grass Lake High School. 

Greenville High School. 

Hadley High School. 

Hancock High Schobl. 

Houghton High School. 

Hurley High School, Hurley. Wis. 

Hyde Park High School. Hyde Park, Chicago, 111. • 

Ionia High School. 

Iron Mountain High School. 

Iron wood High School. 

Ishpeming High School. 

Ithaca High School. 

Janesville High School, Jancsville, Wis. 

Johnstown High School, Johnstown, Pa. 

Kalamazoo High School. 

Kansas City Manual Training High School, Kansas City, Mo. 

Lake Linden High School. 

L'Anse High School. 

Lansing High School. 

Lawrenceville School, Lawrenceville, N. J. 

Ludington High School. 

Manistee High School. 

Manistique High School. 

Marinette High School, Marinette^ Wis. 

Marquette High School. 

Menominee High School. 

Michigamme High School. 

Michigan Military Academy. 

Milwaukee Academy, Milwaukee, Wis. 

Milwaukee East Side High School, Milwaukee, Wis. 

Milwaukee South Side High School, Milwaukee, Wis. 

Milwaukee West Side High School, Milwaukee, Wis. 
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3. G^DVATES OF.QjftLEGES. 

.(,, Go^ua^i^ of appnoved colleges are admitted Mpon pres^tation 
o£ thdr; . jdip^otna^, . or . certidcatcs . ol. .gi;aduatiQni' . , Coufjes. tak§p . at. 
the other, institution . which, nxay be >the equivalent xjS courses. ojQferejl 
heir^ ; will b^,. credited. toward a. 4^r«e, under : the lollowing cpnr. 
ditioas:.. After an iniormal disc|issioA.o{ .tft&pr^yipus work^.whidjt, 
mnst .satisfy the instructors from whom credit.is .aske4 as. to its 
acxw> ;ind thqroughness, . jpirovisional .credits ar^ giyen. li the. stu-;. 
dent's, subsequent >vorkrin this College is..sa,ti5la,ctory>the proyisipnal 
credits., ase., made, permanent;. \i unsatisfactory, the student, is .as- 
signed to such. courses as axe necessary .to^ make up.the< deficien.a<^. 
. ,,.Xbis, metfiod is ,cpnsider?d.tQ be.iair,;to the, student, to the qol- 
lege.ltqm .which, be. came,^nd,to4his.CpUcgq,, . 

4. Undergraduates of Colleges. 

Undergraduates of other colleges must present certificate of 
honorable dismissal. Credits are given them under the same con- 
ditions as outlined for graduates. 

5. Special Arrangement. 

In many cases persons who have been engaged in practical work 
until upwards of nineteen years of age, desire to better their con- 
dition by obtaining an education which will be of practical use, but 
they are unable to take the time for a full high school course. Such 
men often prove to be among the best students, since they realize 
clearly the purpose of their work and the value of time. For their 
benefit the College will arrange with the principal or superintendent 
of any of its accredited schools a special course to cover a minimum 
of two years' work, and upon the student's completion of this course 
the College will accept him upon the recommendation of the prin- 
cipal or superintendent. 

This arrangement will not be entered into for prospective stu- 
dents who are under nineteen years of age, and only for those over 
nineteen years of age who can show that they have been employed 
for at least two years in some position entailing responsibility. The 
College reserves the right to withdraw this offer at any time that 
it may deem best. 



Outline List of Courses of Instruction 
Arranged in Order of Sequence 



A. MATHEMATICS. 

Professor Fisher, Assistant Professor Grant, Messrs. Rood, Hmgler, 

Anderson and Jordan, 

A z. Algebra. 

Four times a week, seventeen weeks, and two times a week, 
sixteen weeks. To count as one credit. Messrs. Rood^ 
Haigler, Anderson and Jordan. 

A a. Plane Trigonometiy. 

Three times a week, twelve weeks. To count as four-tenths 
of a credit. To be preceded by, or accompanied with A i 
(Algebra). Messrs Rood, Haigixr and Jordan. 

A 3. Spherical Trigonometxy. 

Two times a week, sixteen weeks. To count as three-tenths 
of a credit. To be preceded by A 2 (Plane Trigonometry). 
Professor Fisher, Assistant Professor Grant, Messrs. Rood, 
Haigler and Jordan. 

A 4. Analytical Geometry. 

Four times a week, twenty-one weeks. To count as nine- 
tenths of a credit. To be preceded by A 2 (Plane Trigonom- 
etry). Assistant Professor Grant, Messrs. Rood, Haigler 
and Jordan. 

A 5. Differential and Integral Calcnlus. 

Four times a week, twenty-eight weeks. To count as eleven- 
tenths of a credit. To be preceded by A 4 (Anal}rtical Geom- 
etry), and B i (Physics), and preceded by, or accompanied 
with B 4 (Physics). Professor Fisher and Assistant Pro- 
fessor Grant. 
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Outline List of Courses of Instruction 39 

6 7. Practice Work in MeUlliirQr. 

Forty-five hours a week, three weeks. Furnace work. To 
count as five-tenths of a credit. To be preceded by G 3 
(Metallurgical Laboratory Practice). Professor Austin and 
Mr. CoPEi«AND. 

M. MECHANICAL £N6IN££RIN6. 

Professor Hood, Assistant Professor Christensen, Messrs, Ander- 
son, Richards, Johnson, Freeman, Hill and Uren. 

M a. Shop Practice. 

Forty-five hours a week, twelve weeks. To count as two 
credits. Messrs. Richabos and Johnson. 

M 15. Mechanical Drawing. 

Fifteen hours a iveek, twelve weeks. To count as six-tenths 
of a credit. Mr. Johnson^ Mr. FttSEMAN and Mr. Hilu 

M x6. Machine Drawing. 

Fifteen hours a week, eleven weeks. To count as six-tenths 
of a credit. To be preceded by M 15 (Mechanical Drawing). 
Mr. Johnson^ Mr. Freeman and Mr. Htlu 

M X. Properties of Materials. 

Three times a week, twenty-three weeks. To count as seven- 
tenths of a credit. To be preceded by B i (Physics) and F i 
(General Chemistry), and preceded by, or accompanied with 
B 4 (Physics). Assistant Professor Christsnssn. 

M 5. Mechanical Engineering I. 

Three times a week, twelve weeks. To count as four-tenths 
of a credit. Professor Hood. 

M XX. Mechanical Sngineering IL 

Fifteen hours a week, five weeks. To count as three-tenths 
of a credit. To be preceded by M 5 (Mechanical Engineering 
I), M 15, (Mechanical Drawing), M i (Properties of Mater- 
ials) and M 2 (Shop Practice). Professor Hood. 
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" " »' ' ' Professor Hood and Mr. Anderson: 

Hi. S]|K!tdMl Biigin«9];Mig. . 

Three hours a week, twoity-tbree w?e|^, Xp coqnt.a^ seven- 
tenths of a credit. To be preceded by M 11 (Mechanical 
Engineering II), and B 3 (Electrical Mea^ni^ttlfientiV M<-. 

'"'■"" AiiuEksb'ii: ' 

lis. Steetrical Laboratoiy Practice. 

Forty-five hours a week, six weeks. To count as one credit. 
To be preceded by N i (Electrical Engineering^^. ^^P^ofesspr 
Rood, and. J^r. AifDERSON. 

Q. CIVIL BNGIN££RING. 

Professor Sperr and Messrs. Houle, Schubert, Langworthy, Bots- 

•J >■■: 1 .. {9r4i(^^ — > '- ■ I \': < f . '1 

Q 4. Topographical Drawing. 

Fifteen hours a week, five weeks. To count as three-tenths 
of a credit. To be preceded by M i5*(Mechahicarprawihg;. 

Mr. BOTSFORD. 

Q x.iSiuvej^g (Field Woirk). 

Fifty hours a week, twelve weeks. To cbiint is two and two- 
tenths credits, ^o be preceded by A 3 (Spherical Triigonom- 
etry ) , and . Q^ 4 ' (Topographical i /Drawing) , . . Fj^f csSQr Spcur 
and Messrs. Houle, Schubert, Langworthy and : . 

Q 5. Surveying (Office Work)^ < 



i< r >v4<iw 



Ten hours a week, eleven weeks. To count as four-tenths of 
a credit. To fie preceded tJy'Qli (SurVeyihg)/ MH"Ho^ii. 

Q & Grapbidal Statics. 

Twelve hours a zveek, twefve weeks. Tb count as fivfe-tenths 

of a credit. To be preceded by B r (Physics), and M 15 

(Mechanical Drawing). Messrs. ScmiBbtr and- Lang- 
worthy. 



Departments of Instruction 



A. MATHEMATICS. 

Professor Fisher, Assistant Professor Grant, Messrs. Rood, Haigler, 

Anderson and Jordan. 

As will be seen by a detailed examination of the following pages, 
the subjects of this department form the necessary foundation for 
a great part of the student's subsequent work ; and they are given as 
a preparation for this work, as well as for their value in actual 
engineering practice, and in affording mental discipline. 

It is the intention, therefore, to give the instruction in this 
department in such a manner as will make prominent those subjects 
or portions of subjects which will be of actual use to the student, 
and, later, to the engineer. The value of the study of mathematics 
in developing the power to do vigorous and logical thinking is not 
underestimated, but it is thought that the effort to master the logic 
of the subjects necessary to the engineer will afford the student 
ample opportunity to develop this power. 

Every effort is made to see that the student takes advantage of 
the opportunity thus offered. At each step of his progress he is 
required to think. The ability to describe a given method, or to 
correctly quote a given formula, and to apply either to a given case, 
is in no instance accepted as sufficient. The student is required to 
logically derive the method of formula, and to demonstrate its 
correctness. 

The courses offered in mathematics are the following: 

A X. Algebra. 

Messrs. Rood, Haiglkr, Anderson and Jordan. 

The course includes the Theory of Limits, Logarithms, Pro- 
gressions, Binomial Theorem, Undetermined Co-efficients. Series 
and the solution of higher equations. Special attention is paid to the 
slide rule, graphical solutions, and practical applications. Went- 
worth's College Algebra is used as the text book. 
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Departments of Instruction 4^ 

calorimctry and photometry. Each student will work independently 
of all others, and to a considerable extent the choice of the line of 
work he is to pursue will lie with him. Text books are Nichol's 
Manual of Laboratory Physics, and Stewart and Gee's Elementary 
Practical Physics, Vols. I and III. 

Twenty-four hours a week, last five weeks of the spring term. 
To count as four-tenths of a credit. 

B 3. Electrical Measurements. 

Professor Fisher, Messrs. Haigler and Anderson. 

The increasing use of electricity in mining and related industries 
has caused the Michigan College of Mines to give particular atten- 
tion to this subject. 

This course is offered to those who are making Electrical Engi- 
neering their principal subject, to those who intend taking up Elec- 
trolytic or Electro-metallurgical work, and to any others who wish 
to become familiar with those modern methods of ekctrical measure- 
ment necessary wherever there is made any practical application of 
this agent. 

In the course are included the measurement of Current, Resist- 
ance, Potential Difference, Electromotive Force, Quantity, Capacity, 
Mutual and Self Induction, Strength of Field, etc. 

In the lecture room the theory of a given measurement is taken 
up; then the construction and calibration of the instrument used in 
the measurement arc studied, the instrument being at hand for 
inspection; and, finally, in the laboratory, the student calibrates, if 
necessary, and uses the instrument in making the measurement. 

Examples of all the principal instruments used in modem elec- 
trical methods are owned by this institution, and are available for 
the work of this course. 

The text books are Carhart and Patterson's Electrical Measure- 
ments, and Nicholas Laboratory Manual. 

Nine hours a week, sixteen weeks in the winter term, and first 
five weeks of spring term. To count as five-tenths of a credit. To 
be preceded by C i (Analytic Mechanics). 
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week. To count as two-tenths of a credit. The lectures are merely 
a continuous set of demonstrations by the professor to show how the 
reactions should be made. 

This is a short course in Qualitative Analysis in which pref- 
erence is given to reaction in the igneous way, so that students 
may be enabled to tak^ the course in Mineralogy with full benefit. 

Brush's tables and Landauer's small treatise are referred to. 

To be preceded by F i (General Chemistry). 

F 3. Qualitative Analysis. 

Professor Koenig and Dr. Koch. 

Twelve hours a week, twenty-eight weeks, fall, winter and first 
half of spring terms. Two lectures, one recitation and eight hours 
of laboratory work each week. To count as eleven-tenths of a 
credit. To be preceded by F 2 (Blowpipe Analysis). 

This course embraces the chemistry of the metals and their 
technically important salts. In the case of gold, for instance, the 
student receives 200 mgrs. of the pure metal and after having con- 
verted it into the prescribed compounds and studied the reactions, 
he must return the gold as pure metal. As this is time-taking the 
course has been extended beyond the usual limit. 

F 4« Volumetric Analysis. 

Professor Koenig and Dr. Fernekes. 

Twelve hours a week, for twelve weeks, fall term. To count as 
five-tenths of a credit. Two lectures and one recitation a week. 
To be preceded by F 3 (Qualitative Analysis). 

The course comprises: Alkalimetry, acidemetry. Volumetric 
analysis of limestone and marl. Analysis of copper ores by gravi- 
metric, volumetric, colorimetric and electrolytic methods in order 
that the student may learn their relative merits. Permanganate, 
dichromate and iodometric methods. 

Sutton's Volumetric Analysis for reference. 

F 5. Advanced Quantitative Analysis. 

Professor Koenig. 

Twelve hours a week, thirty-three weeks, fall, winter and spring 
terms. One lecture, one recitation and eight hours of laboratory 
work a week. To count as twelve-tenths of a credit. 
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works. Skilled and unskilled labor. Duties of office force. DiAci- 
plinc. Pay and salaries. Supplies, accounts, estimates and co«t«, 

(15) Estimates, of works or plants, operations and proftt«. 
Values of ores. 

6 3. KetaQiixfical Laboratoiy Practice. 

Professor Austin and Mr. Cofki^nd. 

Nine hours a week, twenty-eight weeks, fall, winter ai\d firnt 
half of spring terms. To count as nine-tenths of a credit. To he 
preceded by F 4 (Volumetric Analysis) and G 1 (AsHoylng), and 
preceded by, or accompanied with G 2 (Metallurgy). 

The instruction will comprise recitations and laboratory work 
as follows: 

Amalgamation of ores of gold and silver. 

Leaching methods for the extraction of gold, silver and copper. 

Pjrrometry. 

Manufacture and properties of refractory materiaU. 

Properties of copper. 

Roasting, oxidizing, chloridizing and sulphurating. 

Lead refining, separation and refining of silver and gold. 

Retorting of zinc ores. 

Obtaining data for and calculation of furnace heat equationii. 

Metallurgical calculations. 

G 4. Metallurgical Designing. 

Professor Austin. 

Nine hours a week, twenty-eight weeks, fall, winter and first 
half of spring terms. To count as nine-tenths of a credit. To be 
preceded by, or accompanied with G 2 (Metallurgy), Q 6 (Graphic 
Statics) and M 11 (Mechanical Engineering II.). 

The work is mostly in the drawing room with reference to 
books, catalogues, drawings, models and the actual machines and 
plants. Students are taught to take full and accurate notes and to 
work therefrom. They make the needed calculations and study the 
design and operation of furnaces, etc. They also work on the design 
and equipment of metallurgical plants, and make estimates of their 
cost 
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One 13-mch by 5-foot Putnam lathe. 

One i2-rnch by 5-foot Prcntis lathe. 

One No. 2 Landis Grinder for hardened steel work. 

One 24 X 24 X 8' Whitcomb planer. 

One 20 X 20 X 4' Wm. Sellers & Co. planer. 

One 16* Gould & Eberhardt shaper. 

One 10" Traverse head shaper. 

One 34* Blaisdel drill press. 

One 20" Lodge & Davis drill press. 

One sensitive drill. 

One twist drill grinder. 

One No. i^ Cincinnati tool room milling machine. 

Three emery tool grinders. 

One buffing wheel. 

One Power hack saw. 

One 2-inch pipe and bolt machine. 

One Arbor press. 

One steam hammer. 

The assortment of chucks, taps, drills, reamers and general tools 
is extensive. For practice in pipe fitting a separate bench has been 
provided; a complete set of pipe tools, and a supply of pipe and 
fittings up to two inches inclusive are in stock. 

The blacksmith shop occupies a room 26x43 and is completely 
equipped with eight forges and the necessary hand and power tools. 

Th€ pattern shop contains ten wood lathes, a pattern maker's 
lathe to swing five feet, a 33-inch Fay band saw, a Beach jig saw, a 
24- inch Fay hand planer and joiner, a 24-inch pony planer, Colbum 
universal saw bench, emery wheels and grindstones, gouge grinder, 
steam glue heaters, an extensive assortment of hand tools and appli- 
ances, and the necessary work-benches and vises. 

Each student, in each shop, has a separate work bench, set of 
hand tools, and locker, for which he is held responsible. Any dam- 
age to tools, or other part of the equipment, beyond wear and tear 
by legitimate use, is charged to the student accountable for it. 

Each shop has a good tool room, in which the check system of 
accounting for tools is used. 

Power for the shops is furnished by motors. 
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One 13-inch by 5-foot Putnam lathe. 

One 12-inch by 5-foot Prentis lathe. 

One No. 2 Landis Grinder for hardened steel work. 

One 24x24x8' Whitcomb planer. 

One 20 X 20 X 4' Wm. Sellers & Co. planer. 

One 16* Gould & Eberhardt shaper. 

One 10* Traverse head shaper. 

One 34" Blaisdel drill press. 

One 20* Lodge & Davis drill press. 

One sensitive drill. 

One twist drill g^rinder. 

One No. ij4 Cincinnati tool room milling machine. 

Three emery tool grinders. 

One buffing wheel. 

One Power hack saw. 

One 2-inch pipe and bolt machine. 

One Arbor press. 

One steam hammer. 

The assortment of chucks, taps, drills, reamers and general tools 
is extensive. For practice in pipe fitting a separate bench has been 
provided; a complete set of pipe tools, and a supply of pipe and 
fittings up to two inches inclusive are in stock. 

The blacksmith shop occupies a room 26x43 and is completely 
equipped with eight forges and the necessary hand and power tools. 

The pattern shop contains ten wood lathes, a pattern maker's 
lathe to swing five feet, a 33-inch Fay band saw, a Beach jig saw, a 
24-inch Fay hand planer and joiner, a 24-inch pony planer, Colbum 
universal saw bench, emery wheels and grindstones, gouge grinder, 
steam glue heaters, an extensive assortment of hand tools and appli- 
ances, and the necessary work-benches and vises. 

Each student, in each shop, has a separate work bench, set of 
hand tools, and locker, for which he is held responsible. Any dam- 
age to tools, or other part of the equipment, beyond wear and tear 
by legitimate use, is charged to the student accountable for it. 

Each shop has a good tool room, in which the check system of 
accounting for tools is used. 

Power for the shops is furnished by motors. 
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The use of drawing instruments, the graphical solution of geo- 
metrical problems. Descriptive Geometry. Projection on right and 
oblique planes, intersection of lines, surfaces and solids, plans, 
elevations and sections, isometric projection. Anthony's Elements 
of Mechanical Drawing. Reinhardt's Lettering. 

The instruction in the art of drawing is designed to give promi- 
nence to such branches of the subject as are of most value to the 
practicing engineer. It is required that the instruments used shall 
be of the best and for the convenience of students a suitable grade 
is offered for sale at the College. Instruments required are : 

One sJ/^-inch compass. 

One 3J4-inch bow spacer. 

One 3^-inch bow pencil. 

One 354-inch bow pen. 

One 5- inch ruling pen. 

One 30**— 60** triangle. 

One 45** triangle. 

One curve. 

One 30-inch Tee square. 

Two bottles of ink. 

Eight thumb tacks. 

Three rubbers. 

Two pencils. 

Twelve pens. 

One penholder. 

Penwipers. 

Chamois. 

Cloth board covers. 

One file pencil-sharpener. 

One 15-inch adjustable curve. 

One 12-inch white-edged scale. 

Draughting Room and Equipment. 

The Draughting Room is 25 x 97 feet, with a 28 x 34- foot annex, 
containing instructors' offices, blue-print room, lavatory, etc The 
room is on the north side of the building, thereby insuring freedom 
from shadows at any part of the day. It is provided with electric 
lights so arranged as to permit night work with the minimum of 
discomfort. The drawing tables provide each student with private 
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Q a. Hydraulics. 

Mr. Schubert. 

Three times a week, sixteen weeks, winter term and first half of 
spring term. To count as five-tenths of a credit. To be preceded 
by R I (Principles of Mining), and preceded by, or accompanied 
with A 5 (Calculus). 

One trip will be made to some hydraulic plant. 

Recitations and problems will be given on the following: 

1. Hydrostatics. 

2. Theoretical hydraulics. 

3. Flow through orifices. 

4. Flow over weirs. 

5. Flow through tubes. 

6. Flow in pipes. 

7. Flow in conduits and canals. 

8. Flow in rivers. 

9. Measurement of water power. 

10. Dynamic pressure of flowing water. 

11. Water wheels. 

12. Turbines. 

Text Book: Treatise on Hydraulics, Merriman. 

Q 3. Hydraulics. 

Professor Sperr and Mr. Schubert. 

Two hours a week in lecture room and seven hours in labor- 
atory, sixteen weeks, winter and first half of spring terms. To 
count as five-tenths of a credit. To be preceded by Q 2 (Hydraulics) 
and M 5 (Mechanical Engineering I). 

The Hydraulic Laboratory is provided with two main reservoirs, 
— a steel supply reservoir of 18,000 gallons capacity in the tower of 
the building, and a reservoir below in the form of a canal of 25,000 
gallons capacity, giving a head of about 90 feet. The discharge from 
the supply reservoir is through a lo-inch stand pipe, which may be 
drawn from at the different floors in the tower by nine lo-inch 
Fairbanks gate valves. Galvanized iron conduits pass the entire 
length of the tower and are so arranged as to conduct the flow into 
the reservoir below or into large weighing tanks at will. 



Departments of Instruction 69 

indicators, steam indicators, and other apparatus necessary for 
determining the efficiency and coefficients of the various hydraulic 
appliances used in connection with mining operations. One or more 
trips may be made to hydraulic works in the vicinity. 

Text Books: 

Treatise on Hydraulics, Merriman. 
Notes and Library References. 

Q 4. Topographical Drawing. 

Mr. BOTSFORD. 

Fifteen hours a week, five weeks, last five weeks of spring term. 
To count as three-tenths of a credit. To be preceded by M 15 
(Mechanical Drawing). This subject is required for the summer 
course in Surveying (0 i). The course is given by lectures and 
individual instruction in the Drawing Room on the following: 

I. Making Titles, Scales, Borders, etc. 
II. Traversing. 

III. Plotting. 

1. By Protraction. 

2. By Rectangular Co-ordinates. 

IV. Computing. 

1. Areas. 

2. Volumes. 
V. Topography. 

1. Topographical Signs. 

2. Topographical Maps. 

InitnimeiiU Required, 

One 5-inch right line pen. 
One swivel curve pen. 

One 5J/$-inch compass (pivot joint) with hair spring, pen, 
pencil, points and extension bar. 
One 3^-inch bow pen. 
One 354-inch bow pencil. 
One 3j4-inch bow dividers. 
One protractor. 
One 12-inch triangular decimal scale. 
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4. Conveyance of mineral: haulage by men, animals, locomo- 

tives, electric motors, single rope, tail rope, endless rope 
and endless chain ; transport by mills, packs, pipes, laund- 
ers and boats; hoisting receptacles, ropes, motors, signals 
and safety appliances; pumping oils, mineral solutions 
and alluvia. Lowering timber and lowering and raising 
workmen. 

5. Drainage: surface — ground water, streams, swamps and 

lakes; mine — ground water, old workings and flooded 
mines. 

6. Ventilation: pure air constituents and requirements; mine 

air vitiation and purification; accidents from impure air 
and the means and methods of prevention; rescue and 
resuscitation. 

7. Illumination: candles, torches and lamps classified as oil, 

gasoline, magnesium, acetylene, electric and safety. 
II. Lessons are regularly assigned, running parallel with the 
subjects of lectures. 

III. Excursions are made on Saturdays into the copper mines 

where the students become familiar with the practical 
application of the principles discussed in the lectures 
and laid down in the text book. 

IV. One recitation a week upon the lectures and the excursions. 
V. Two recitations a week upon the text book. 

Text Book : 

Elementary Mining and Quarrying, Foster. 

R 2. Mine Smyeying and Mining (Classroom Work). 

Professor Spsrr and Mr. Houle. 

Nine hours a week, sixteen weeks, winter and first half of spring 
terms. To count as five-tenths of a credit. To be preceded by Q i 
(Surveying) and R i (Principles of Mining). 

OUTLINE OF THE SUBJECT. 

I. MINE SURVEYING. 

1. Definition. 

2. Objects and Purposes. 

3. Maps Required. 



Departments of Instruction 



87 



will gain in physical as well as mental vigor and therefore be better 
fitted to take up difficult work on graduation. 

Special instruction in all branches of Gymnastics, Athletics and 
Games will be given by appointment. The instructor will consult 
with all who desire his advice on matters of health, physical devel- 
opment and corrective exercises taking such measurements and tests 
and prescribing such special exercise and treatment as the case may 
require. 
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In the third year there is possible a considerable latitude of 
choice, according to the student's purpose. For a fundamental 
course of broad application to the mining field the schedule for this 
year may be as follows : 

Light 

Analytic Mechanics. 

Volumetric Analysis. 

Quantitative Analysis. 

Assaying. 

Metallurgy. 

Mechanics of Materials. 

Pumps and Pumping Machinery. 

Mine Management and Accounts. 

Ore Dressing. 

Practice Work in Ore Dressing. 

Petrography. 

Physical and Chemical Geology. 

Absences. — All absences bring a daily mark of zero, until the 
work missed is made' up. 

A student absenting himself without excuse for more than ten 
per cent, of the work of any course in any term thereby dismisses 
himself from the College. In the case of field or laboratory courses, 
the limit is five per cent, instead of ten per cent. 

Each tardiness counts a half absence. 

Passing Grade. — A student must obtain a grade of 75 on the 
scale of 100 to obtain credit for any course. In case of failure to 
pass or complete a subject, the work can be made up only when this 
subject is being regularly given. 

Failure. — A student failing to make a passing grade in three of 
the subjects in any year's work, is thereby dismissed from the Col- 
lege. 

Laboratories. — The laboratories close Friday evening, the closing 
day of each term, and re-open on Monday morning after the recesses. 
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Prizes and Scholarships m 

MICHIGAN LOAN SCHOLARSHIPS. 

By virtue of the power conferred by Act No. 8i, Public Acts of 
1897, the Board of Control have established twelve scholarships 
under the above title. These are open to Michigan students under 
the following regulations: 

The scholarship may be granted by the Faculty of the College 
to students who are bona-fide residents of the State of Michigan, 
who have completed at least three terms of study at the College of 
Mines, who have during this entire time a good record as to char- 
acter and work as students,/ and who are deemed deserving and 
needy. 

Each scholarship is to be granted for the College year or the 
unexpired portion thereof, but the same student may at the option 
of the Faculty receive the grant more than once. 

Each scholarship shall remit to the recipient the tuition and lab- 
oratory fees for the time for which he holds it, provided, however, 
the amount so remitted shall not exceed $75 in any one college year. 

If at any time the work or conduct of the holder of one of these 
scholarships becomes unsatisfactory to the Faculty, he shall be 
deemed to have forfeited the scholarship. 

Upon receiving the grant of a scholarship the recipient shall 
give his note for the amount of same. The note shall bear interest 
at the rate of six per cent, per annum from the date of his leaving 
the College until paid, and shall be due on or before five (5) years 
from such date. 

Amounts paid on such notes shall constitute a fund to be known 
as the Loan Scholarship Fund, which fund shall be devoted to 
assisting needy and worthy students by cash loans. 
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M 4. Text- Book on the Mechanics of Materials. Mansfield Merri- 
man. John Wiley & Sons, New York. 

M 4. "Cambria Steel." 

M 5. The Mechanical Engineering of Power Plants. F. R. Hut- 
ton. John Wiley & Sons, New York. 

M 6. Hydraulic Cement. F. P. Spalding. John Wiley & Sons, 
New York. 

M 9. Experimental Engineering. R. C. Carpenter. John Wiley 
& Sons, New York. 

M 10. Pumping Machinery. W. M. Barr. J. B. Lippincott Co., 
Philadelphia. 

M la. The Steam Engine Vol I, by Heck. D. Van Nostrand & Co., 
New York. 

M 13. Mechanical Engineer's Pocket Book. W. Kent. J. Wiley & 
Sons, New York. 

M 14. Compressed Air and its Application. Hiscox. N. W. Hen- 
ley & Co., New York. 

M 15. Lettering for Draughtsmen. C. W. Reinhardt. D. Van Nos- 
trand & Co., New York. 

M 15. Elements of Mechanical Drawing. Last Edition. G. C. 
Anthony. D. C. Heath & Co., Boston. 

M 16. Machine Drawing. Last Edition. G. C. Anthony. D. C. 
Heath & Co., Boston. 



N. ELECTRICAL ENGINEERING. 

N X. Dynamo Electric Machinery. S. Sheldon. D. Van Nos- 
trand and Co., New York. 

N I. Alternating Current Machines. Sheldon & Mason. D. Van 
Nostrand & Co., New York. 



Q. CIVIL ENGINEERING. 

Q X. Field Engineering. Last Edition. William H. Searle. John 

Wiley & Sons, New York. 
Q Xy 4 and 5. Theory and Practice of Surveying. Last Edition. 

J. B. Johnson. John Wiley & Sons, New York. 
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X. PETROGRAPHY. 

X z. Microscopical Physiography of the Rock Making Minerals. 
Third Edition, 1893. H. Rosenbusch., Translated by J. P. 
Iddings. John Wiley & Sons, New York. 



Y. GEOLOGY. 

Y I. Elements of Geology. Norton. Ginn & Co., New York. 

Y 2. Geology. Vols. 2 and 3. Chamberlain and Salisbury. H. 

Holt & Co., New York. 

Y 3. Geology. Vol. i. Chamberlain and Salisbury. H. Holt & 

Co., New York. 

Y 5. Economic Geology of the United States. H. Ries. The 

Macmillan Co., New York. Or Ore Deposits of the United 
States. J. F. Kemp. John Wiley & Sons, New York. 



STUDENTS ENROLLED, 1905-1906 

Whose names do not appear in the register of students published 

for that year. 



NAME. 

Andrews, Richard McGill, 
Bowen, Charles Franklin, 
Dillaway, Winthrop Chalmers. 
Duncan, Donald Francis, 
Hamilton. Theodore Weld, 
Harrison, Perry Galbraith, 
Hovland, Joseph T., 
Moore, Howard Warren, 
Richards, James Carver, 



RESIDENCE. 

Yokohama, Japan. 
Houghton. 
Romeo. 

St. Joseph, Mo. 
Benton Harbor. 
Minneapolis, Minn. 
Zumbrota, Minn. 
Cleveland, O. 
Duluth, Minn. 
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NAM! 

Hermann, Edward Leo. 

Hicks, Bert Reed, 

Hill, Roy Nathan, 

Hines, Pierre Rossiter, 

Hirshberg, Frank, 

Hitchcock, Clarence Horace, E.M. 
(Michigan College of Mines), 

Hodge, Walter Roberts, 

Holden, Edgar Freeborn, 

Holdorf, Bernard Charles, 

Holman, William Chester, 

Hood, Ben Benight, 

Hovland, Joseph T., 

Howard, Horace H., 

Ingle, Hugh Cochrane, 

Ives, Lee Emmet, 

Jackman, Herbert Everard, Ph.B. (Syra- 
cuse University), 

Jacobson, Jacob Wilho, 

Janzen, William Frank Henry, 

Jefferson, Harry Edward, 

Johnson, Herbert Willis, 

Jolly, Carlos John, 

Kelly, Charles Brace, 

Kiesow, Henry Albert, 

Killmar. Henry Merton, 

King, Qirl Benton, 

Kirki>atrick, Marsena Richard, 

Kong, Holme Ho, 

Koontz, Kinter Kenneth, 

Kruse, Henry Joseph, 

Kumke, Charles A.. 

Runtz, Julius Matthew, 

Langley, Clifton Evans, 

Langworthy, William Probasco, 

Lansdowile, Harry M., 

Lavery, Vaughn Metcalfe, 

Ledbetten Robert Anderson. 

Leland, Everard, 

LeVine, Henry, 

Lindberg, Carl Otto, B.S. (Michigan 
College of Mines), 

Lull, Edward Lawrence, 

McFadden, Joel Parkhurst, 

Mclntire, Robert, 

Mace, Henry Arthur, 

Maitland, Harvey Keith, 



RESIDKMCE 

Calumet, 
OshkosK IVis. 
CasevUle. 
Socorro, N. Mex. 
Helena, Mont. 

Ludington. 
Houghton. 
Detroit. 
Bessemer. 
Calumet. 
Houghton. 
Zumbrota, Minn. 
Ann Arbor. 
Princeton, Ind. 
Minneapolis, Minn. 

Hast Jordan, 

Hancock. 

Marquette. 

Houghton. 

Ishpeming. 

Painesdale. 

Grand Rapids. 

Milwaukee, Wis. 

Calumet, 

Hancock, 

Bellingham, Wash. 

Can Ton, China. 

Johnstown, Pa. 

Beacon. 

Detroit. 

Freda. 

Detroit. 

Houghton. 

Greenville, O. 

Evanston, Jll. 

Elisabethtown, III. 

Fenville. 

Mt. Vernon, N. Y. 

Houghton. 
Winona. 
Chicago, III. 
Helena, Mont. 
Duluth, Minn. 
Negaunee. 
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NAME 

Shedwick, William J., Jr., 

Sherburne, E. Bertrand, 

Shove, Byron Douglass, 

Sipprell, James Garfield, B.A. (Acadia 

College), 
Smith, Carl Getchell, 
Smith, Frank Julius, 
Smith, Harold Kenneth, 
Smith, Ralph Loveland, 
Sokup, Charles Thomas, 
Sparks, Benjamin Franklin, 
Sperr, J. Dana, 
Sproat, Erl L., 

Stammler, George Fronheiser, 
Stevenson, John Edwin, 
Stodden, Richard Harry, 
Sullivan, Joseph Rajrmond, 
Theobald, Joseph Arthur, 
Thoms, James Ezra, 
Thoenen, John Roy, 
Tietsort, Abram Roy, 
Torbert, James Burnett, 
Tregoning, Richard Alfred. 
Trembath, James, 
Tuttlcj Jay, Jr., 
Van Evera, Wilbur, 
Van Stratum, Byron Vedder, 
Wagner, John Ezra, 
Wallace, Russel Bruce, 
Wanvig, John Daniel, 
Wealton, George Jerome, 
White, Paul Marcy, 
Williams, Jerome Joseph, 
Williams, Leslie Allers, 
Wilson, Frank Brown, 
Wing, Homer William, 
Wold, Adolph Nicholas, 
Wood, Ely Cockle, 
Wood, Robert Franklin, B.A. (Williams 

Coll.), B.S. (Michigan College of 

Mines), 
Wrifijht, David Morgan, • 
Wright, Harry Anson, 
Young, Arthur Waldemar, 



RESIDENXE 

Philadelphia, Pa. 

Houghton. 

Ironwood. 

St. John, N. B. 

Kearsage. 

Grand Rapids. 

Rockford, III. 

Mexico City, Mcx. 

Grand Rapids. 

Grand Rapids. 

Houghton. 

Grand Rapids. 

Johnstown, Pa. 

Detroit. 

Beacon. 

Bscanaba. 

Baraga. 

Three Rivers. 

Sault Ste. Marie. 

Detroit. 

Jersey Shore, Pa. 

Hubbell. 

Butte, Mont. 

Astoria, Ore. 

Marquette. 

Hurley, Wis. 

Belding. 

Oak Park, III. 

Milwaukee, Wis. 

Hancock. 

Brooklyn, N. Y. 

Chicago, III. 

Saginaw. 

Houghton. 

Ionia. 

Hancock. 

Peoria, III. 



Blandford, Mass. 
Bscanaba. 
Iron Mountain. 
Houghton. 
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M:r.r.e5o:a 13 

A^vTmLriiX o 

X^brjiska I 

New M;rxico I 

New York 7 

Oh::^ 4 

Ortf^on I 

rcr.r.<yl\-:ir.:a 7 

Fortv^ RivV ' I 

Te.MS I 

I'tJih 2 

\Vji$hin^on i 

Wisvvnsin 11 



Tv^r,\I 216 

.\Yf mge .\g^ v^t Student?. 1906-07 225^ years 
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SUMMARY OF BNROLLMENT DURING EXISTENCE 
OP THE COLLEQE 



The number o! new sludents who entered, the total enrollment, 
and the number of graduates sent out for each year of the existence 
of the College, are as follows : 
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